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400-800 Cycle Line 

INVERTER AND GENERATOR REGULATORS 
FOR AIRCRAFT* 

Single Phase and Three Phase 

LOAD RANGE ‘REGULATION 


MODEL 

VOLT-AMPERES 

ACCURACY 

D500 

50- 500 

0.5% 

D1200 

120-1200 

0.5% 

3PD250 

25 - 250 

0.5% 

3PD750 

75 - 750 

0.5% 

Other capacities also available 



GENERAL SPECIFICATIONS: 

• Harmonic distortion max, 5 % basic, 2% "S" models 

■ Inpul voltage range 95-1 25: 220-240 volts {—2 models} 

* Output adjustable bet. 1 10-120: 220-240 f—2 models) 

• Recovery time: 6 cycles: * 19 cycles! 

* Input frequency range: 50 to 65 cycles 

* Power factor range; down to 0,7 P.F. 

• Ambient temperature range: — 50*C to - 50*C 
All AC Regulators & Habatfom may be used with no load, 

*Morfeli available with mataied regulation accuracy. 

Special Models designed to meet your unusual applications. 

Write for the new Sorensen catalog, it contains complete 
specifications on standard Voltage Regulators, Nohatrons, 
Increvolti, Transformers, DC Power Supplies, Saturable Core 
Reactors and Meter Calibrators. 


SOREfUSEIt & CO., ..! 

STAMFORD CONNECTICUT 


T 


G rpioiejifed ifi aU prtnzipnl ciliet 



























Actual size of unit 
approximately 2 ". 
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with the entirety MEW 

*S-LINE 

of CRYSTAL Phonograph 
Pickup Cartridges • • . 


The first two cartridges in this entirely new line are the S-l and S-2. 
Both use an American Model S needle which was engineered in con¬ 
junction with the cartridge to produce the characteristics described 
below. Outstanding features of "$" type cartridges are: 


1. A novel needle guard which protects the needle when tone arm 
is handled or accidentally dropped. 

2. Conventional needle set screw making replacement easy. 

3. Needle chuck designed so that Model S needle can be replaced 
by any conventional straight or offset needle. (Use of needles 


other than Model 
cartridges.) 


MODEL S NEEDLE 

Extremely low needle talk from Type S 
cartridges is due almost entirely to the 
performance of this newly developed 
needle. The precious metal stylus 
(osmium) does not chip and is mounted 
to a highly compliant vane, assuring 
maximum needle life and minimum rec¬ 
ord wear. 


will modify operating 


MODEL S-l CARTRIDGE 

The first cartridge of the new "S" series 
has an output of IV 4 volts at 1000 cps 
on Columbia 10003-M lest record (0.5 
megohm load resistor). Needle force for 
best tracking is one ounce. 

The S-l cartridge is an ideal replace¬ 
ment unit for modernization of installa¬ 
tions where increased brilliance in tonal 
quality is desirable. Frequency response 
flat to 4000 cps discriminates against 
hiss and objectionable surface noise. 
This characteristic is especially notice¬ 
able when old or worn recordings are 
played. Cartridge low frequency re¬ 
sponse to less than 50 cps requires no 
external equalization. 


characteristics of the 


MODEL S-2 CARTRIDGE 

The S-2 is a one-volt cartridge which has 
a "rolled-off" high frequency response 
for pleasant listening to all types of 
recordings and transcriptions. Output 
tapers gradually from 1000 to 6000 cps. 
Recommended needle force is one ounce. 
All the other desirable features of the 
Model S-l cartridge are incorporated in 
the S-2 design. 



SEE YOUft JOSSER TODAY OR WRITE: 


MICROPHONE COMPANY 


Dept. 5A, 370 So. Fair Oaks Ave., Pasadena 2, Calif. 


COMMUNICATIONS FOR MAY 1948 • 1 




MAY. 1948 


VOLUME 28 


M M HU It > 



Including Television Engineering, Radio Engineering, Communica¬ 
tion & Broadcast Engineering, The Broadcast Engineer. Registered 
U S. Pa tent Office. 


LEWIS WINNER 
Editor 

F. WALES 

Assistant Editor 


Bryan S. Davis, President 
Paul S. Weii. Vice Pres.-Gen. Mgr. 

F. Walen. Secretary 
A. Goebel, Circulation Manager 


Cleveland ReDreientative: 


James C. Munri 

2a.*53 Delaware Dr., Cleveland 6. Ohin 
Telephone: Eneview 1726 


Pari fle Coast Re prise irtat i ve : 

Brand: &. Brand 

1052 W. Sixth St., Los Angeles 14. Calif. 
Telephone Michigan 1732 

315 Montgomery St.. San Francisco 4, Calif. 
Telephone Douglas 4475 


Xew l failure!. Te Aro Book Depot. 
Me I bon me, Australia. Med Jill’s Agency. 

Entered tts sewn d-class mutter Oct. 1, ’.Tv w 
the P'l^t Oftit -v at New York. N. Y., undci the 
A Cl nt" March 3; 1879. Suhscii ptiun price: $7.00 
per yr.af m the Eiulesj Slates et Arru iiea and 
h.",madia. 75 ■ e-tup per rripv per rmu mi 

tfireijfh cuun tries; 35 cents per o<‘py 

T " 11 m ■ n i ■ ao ; 11.' r.v- iiuf* .i cri m liir fmfnstrmi 

. i i r.i Dnii ■ 


COVER ILLUSTRATION 

Si\-h;r. elpser-leul arut-ima id HJ-hsv WQXR.FM, niounied atop the 
fduinin Building iri imJti'mn ip Nc« York. apposite (Jnntd Central 
Terminal, 


SOUND ENGINEERING 

Design aRii ( tHihtriiclhm id a Spit »n« Dry Hit cOcast StudO 

Robert j. Acid 11 i ug, . \ r t S i li r Slurb and W amn Siiyrwuod l 11 

■Vi / vyv AMipdftVi f .snf in -Wt tiMi-DiHH i ■<>. .<-.Y u% 

■: • ’V .S?«r/h*. 

TELEVISION ENGINEERING 

T\ Transmitter Design.(i, Fdwurd II aim I ton \Z 

'/ r.-iuix. i \ {lUir.js of System^ With Spcriiji Ou?mrcivf#iiiii nf 
t ? tI'm! M■. i/idit/di /ifra iiffi'torM/.e (7</,s* 

A mt^ffvrs. etc. 

BROADCAST ENGINEERING 

(.becking P- M Transmitter h rctjmnrii■< w ith W\\ \ . . Roy den R. h reel and D 

Spi'l'ittif V F>t\UtlUt : d Sl'i’tilitlttr V f'l'i'tf lr<H PY Sf'lHihirtf l h-SUt tiO'J 
r.‘i XX to 1 UX-JW <■ ( 1 Iff t~hs* 

MOBILE COMMUNICATIONS 

Philadelphia Police Duplex 2-Wa\ h-M System.Rai]4t ( j, Peters J2 

7"/f»vc Poiir,- RentJ. J39 Proivl Corx. PMft ’( 8>/c»Jijr mid 
O'Diilf fOm r.w 2 AVfHf .hi 74.Bn and |5f? 97 A* . 

BROADCAST TEST EQUIPMENT 

Text Instruments in the liroudcusi Siatniu.Herbert G. HidMMY Jr. 22 

t ‘vnrtudw/) / nstoUmrut Cove i.f f'. w.j' c/ J?-T ^rp/«c /hvudr 

TV.? inn/ /"'d'/d-.s'fi'( , n(i;// I/,-;,. 

TRANSMITTING TUBES 

Tube I-jiguier-ring News . 24 

hot a "li D yotr.ru \h, vtnv |).rc|7/|tf ( -,r ,iud Terc Adinr 

.-.I mj'.ii h t;r S vsiew. 

ANTENNA ENGINEERING 

Shurt Receiving Anlennu tK’sigii Factors .fdarvyv Kcws 2b 

i nVtilTfil m f-> odm-'Hij Short „T it£#Hfia4, Part iruiu ri y 

p(T>r rfo\'idtt Appiii'Ufu'Uf. 

MONTHLY FEATURES 

Xews and V iewx. ..I^wis Winner 9 

Veteran Wireless Opera lor*' AssiseinUuu Xcw>. |9 

TUc .Industry Offers . 24 

Xrws Uriels of the Muntli.... 22 

Advertising Index;. atj 

Entire contents Copyright 1948, Bryan Davis Publishing Co,, Inc.. 


Published monfh/y by Bryon Oovis Publishing Co., Inc. 

XT 52 Vanderbilt Avenue. New York 17, N. Y. Telephone MUrray Hill 4-0170 - 


2 • COMMUNICATIONS FOR MAY 1948 


























X/nk FM—With Sylvania Lock-Ins— 
Covers New Jersey For Its 
State Police Radio System 

Automotive equipment of the INew Jersey State Police includes vehicles 
always on*tbe alert to deal with every emergency. Fleet is spearheaded 
by 180 patrol cars of the department in addition to 42 patrol cars of the 
State Motor Vehicle Department which is served hy the State Police. 
These vehicles are constantly in touch with fixed FM stations located at 
26 strategic points throughout the state. In addition, emergency trucks 
carry complete radio equipment equivalent to that of a fixed station! 

Link Radio Corporation, manufacturer of the communications equip¬ 
ment, makes extensive use of Sylvania Lock-In tubes to assure unfailing 
efficiency of this statewide network. Lock-In tubes stay put through 
vibration and jarring. They have few welded joints ... no soldered ones. 
Elements cannot warp or weave ... connections are short and direct. Top 
location of getter reduces losses... separation of getter material from 
leads cuts down leakage. 

See Sylvania Distributors—or write Radio Tube Division,Emporium,Pa, 


SYIMNIA 

ELECTRIC 


The superior mechanical and elec¬ 
trical featuresaf Sylvania Electric's 
famous Lock-In tube make if the 
idea! choice for equipment on 
the road. In the air, an the rails, 
marine radar, FM and television. 


Drivers of both emergency trucks ond patrol 
cars can maintain two-way communication 
with fixed stations. 


Radio equipment in emergency trucks dupli¬ 
cates the set-up used in fixed transmitting 
stations. 


MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS 
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ELECTROLYTIC 

CAPACITORS 




MtMtvtCum A NEW LINE OF 


Designed for Television Use 

(for operation up to 450 volts at 85° C.J 

Wnk *i>me 7 times, as many components in a television receiver 
as in the average radio* the possibility of service calls is great tv 
increased. The new SPRAGUE ELECTROLYTIC line offerit the 
first practical solution to this prohlem. 

Designcd for dependable o pet a non up to 4 50 voles ai K5° C. 
these new units are ideally suited for television’s severest electro¬ 
lytic assignments. Every care lias been taken to make these new 
capacitors the finest electrolytic^ available today. Stable operation 
is assured even after extended shelf life, because of a new proces¬ 
sing Technique developed by Sprague research and development 
engineers, and involving new and substantially increased manu¬ 
facturing facilities. More than ever before vour judgment is con¬ 
firmed when vou SPECIFY SPRAGUE FLECTROLYTICS FOR 
1T.LF. VISION A Sty ALL OTHER EXACTING FLFCIROLYTIC 
APPLICA! fO \ S: bpragui Electric Company invites your inquiry 
concerning these new units* 


SPRAGUE ELECTRIC COMPANY * NORTH ADAMS, MASS 


PRAGUE 


Cap&dtors 
* Koolohm Resistors 


• Tvida ujYp sag. U„ S. Fit, Offic* 


ELECTRIC 


AND ELECTRONIC PROGRESS 
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For what it buys in sensitivity, precisionlEiindHiseful ranges, the price of Model 260 
has always purchased value far beyond that of even remotely similar test instruments. Today this 
famous volt-ohm-milliammeter is a finer instrument than ever, with added ranges and with a 
new sub-assembly construction unmatched anywhere in strength and functional design. 
The price is the same. That means, of course, that your investment today buys 
even more in utility and the staying accuracy that distinguish this most popular 

high-sensitivity set tester in the world. 


MODEL 260 

VOLT-OHM-MILLIAMMETER 


20,000 Ohms per Volt D.C. 
1,000 Ohms per Volt A.C. 


Volts, A.C. and D.C.: 2.5, 10, 50, 
250, 1000, 5000. 

Milliamperes, D.C.r 10, 100, 500. 
Microamperes, D.C.: TOO. 
Amperes, D.C.: 10. 

Decibels (5ranges): — 10to52D.B. 
Ohms: 0-2000 (12 ohms center). 
0-200,000 (1200 ohms center). 
0-20 megohms (120,000 ohms 
center). 


Model 260—Sire 5Va” x 7" x 3Ve" 

$38.95 

Model 260 in Roll Top Safety Case 
-Size 5W r x 9" x 4 V', $43.75 
Bo/h complete wi/h test leads and 
32 -page Opero/or's Manual* 


ASK YOUR JOBBER 



INSTRUMENTS THAT 


*No other maker of test instruments provides anything to approach the 
completeness of the pocket-size 32-page Operator’s Manual that accompanies 
Simpson Model 260. Illustrated with 12 circuit and schematic 
diagrams. Printed on tough map paper to withstand constant usage. 


bvr 


1 1 


STAY ACCURATE 


SIMPSON ELECTRIC COMPANY • 5200-5218 W. Kfnzie Street, Chicago44, 111. 
In Canada, Bach-Simpson Ltd., London, Ont. 
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A MIDGET IN 
SIZE AND 
WEIGHT... 


A GIANT IN 
OUTSTANDING 
PERFORMANCE. •. 


' . .... ; 


: . Compl e >ely self-cor, La mfic*. • Requires* / 

’ only a c power. Provides mixed driv¬ 
ing, blanking and syiiGhronizing sig- 

V : iheV§QVcy^ 1 y vVvV; 

Complies Ml iinporlanl R.M.A. : 
recommendations for television syn-^vX 
, chronizlng general',^ .. |i||||||| 

Provides halMine driving pulses lor 
r - ulilLzMion ol diffexerJial defey tech-; - 
niques no-cossary : for tong camera 
Ji cable hoek^— h 


■ Stability of; coimidow'n raid pulse 


width of c 


t of tube change*^ 

X-: ... 


daily h 


Rise iimo of .piilae* equal lo dr bel¬ 
ter than ilfei of Ml other euwimeeciajg 


mt d! ;: this type, 


ly available equi 


transformer primary in pi 


dont of Sine t 


ons 


HI*, . 

Dimensions; \] l*. ' w... 17 W'Il, 19 !4"1. 
■ Weight: approx. 50 lb?. 


i4*4£2a &m 


Here's the smallest commercially 
available R.M.A. type television syn- 
chromzing generator. Notwithstanding 
its small size, it embodies the most ad¬ 
vanced engineering design currently 
featured in equipment of this type. 

No compromise in performance has 
been made in order to obtain,portabil¬ 
ity. Also, its inherent stability, perform¬ 
ance standards and ease of operation 
make it ideally adapted for field use. 

In addition, it can serve as the source 


of synchronizing signals for all types of 
television work, such as testing trans¬ 
mitters, experimental television devel¬ 
opment, and laboratory work of an al¬ 
lied nature. 

The miniaturized components and 
careful construction techniques , as well 
as extreme accessibility , make the Du¬ 
Mont Type 5030-A Portable Synchroniz¬ 
ing Generator not only ideal from an 
engineering standpoint, but mark it as 
a dependable unit of television equip¬ 
ment. 


} Technical details on request. Let us collaborate 
on your television problems and requirements* 


© ALLEN 0. DO MONT L A BOH ATO RF ES, INC. 


DU MONT Type 5030-A 



ALLEN B. DU MONT LABORATORIES, INC. 
AND STATION WABO, 515 MADISON AVE., 
PLACE, NEW YORK 3, N. Y. 


♦ TELEVISION EQUIPMENT 0IVISI0N, 42 HAROING AVE., CLIFTON, N. J. . DU MONT NETWORK 
NEW YORK 22, N. Y. - DU MONT’S JOHN WANAMAKER TELEVISION STUDIOS, WANAMAKER 
STATION WTTG, WASHINGTON, D. C. * HOME OFFICES AND PLANTS, PASSAIC, N. J. 
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PHILCO 


Gives you the experience of the world's largest radio 
manufacturer. 

Backed by the facilities of the world’s largest radio 
engineering organization. 

Serviced by a nation wide service organization. 

Plus a Free Engineering Consultation Service to analyze 
your requirements. 


PHILCO FM RADIOPHONE 

COMMUNICATIONS SYSTEMS 

Prompt Delivery on All Models 


PHILCO 

INDUSTRIAL DIVISION 

PHILADELPHIA 34 • PENNSYLVANIA 


Industrial Division, Dept. M9 
PHilco Corporation 
C and Tioga Streets 
Philadelphia 34, Perina. 

Gentlemen : 

Please send me information about the new 
PHILCO FM Radiophone Communicolions 
Systems. 

NAME--- 









. 

LEWIS WINNER, Editor 


. 
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Af the NAB Technical Sessions in Los 4nge/es 


Valuable Data on tv lighting- sys¬ 
tems and lightweight broadcast- 
held equipment were disclosed at the 
recent broad cast-engineering NAB 
sessions m Los Angeles. 

Describing the remote control meth¬ 
od of lighting in tv studios, Captain 
W. C. Eddy, director of WBKB, said 
that the tel elite system now in general 
use is an excellent lighting tool. This 
method is built around a standard 
spindle unit operated remotely by 
means of manual control lines. Ceiling- 
mounted on the studio gridiron with 
a quick release clamp, the units can 
be positioned and operated at any 
point in the studio providing the de¬ 
sired flexibility required in tv work. 
Each spindle carries the. selected type 
of light required for the job . . . bank- 
lights for flooding and key lighting, 
spots for contrast and fluorescent for 
general illumination. Manual control 
facilities permit each unit to be ro¬ 
tated through 360° of azimuth and 
elevated through a complete are of 
ap p r ox i mate! y 170°. 

In a discussion of tv lighting- 
sources. Richard Blount of the G.E. 
Lamp Department, revealed that both 
tungsten h lament and fluorescent 
sources have important advantages for 
studio lighting, each complementing 
the other. Fluorescent lamps can sup¬ 
ply the basic level of cool, color-cor¬ 
rected general illumination with either 
the 3500 or 4500 white fluorescent 
lamps being satisfactory for the 5655 
image orthicon. The tungsten-filament 
sources provide the control of beam 
pattern useful in modeling lighting. 
The rungsten-filament sources pro¬ 
duce about 12% visible light, 70% 
short-wave infrared and 18%. long¬ 
wave infrared. The fluorescent 
sources produce 20% visible light and 
twice a^ much long-wave as short¬ 
wave infrared. 

Blount pointed out that the fluo¬ 
rescent lamps may produce noise 
which varies in amplitude over a wide 
range of frequencies. Generally, the 
peak appears at about 400 kc and de¬ 
creases slightly over the 350 to 1200- 


kc range, appearing at random fre¬ 
quencies up to and above 5 me. Some 
a-c line filters have been designed to 
eliminate this interference, but none 
are yet commercially available. There 
is also interference directly from a 
lamp bulb but this is ineffective when 
10 feet from the lamp. 

The ultimate in compactness ap¬ 
peared in a miniature held amplifier 
with a 60 to 8500-cps response, de¬ 
scribed by J. L. Hathaway of NBC. 
Contained in an ordinary brief case, 
together with microphones and moni¬ 
toring equipment, the am pi i her, com¬ 
plete with batteries, weighs only 12% 
pounds. Provision is made for three 
low level, low-impedance microphones, 
each of which is amplified in a pre¬ 
amp stage prior to mixing. High level 
mixing is used to obtain optimum sig- 
nal-to-noise ratio and at the same time 
permit the use of simple potentiometer 
type faders. 

Among the other unusual features 
of the amplifier are a built-in line- 
equalizing oscillator and an automatic 
audio-gain control. The oscillator is 
of the phase-shift type and feeds tone 
into one of the faders during equaliz¬ 
ing. The aage is highly active in re¬ 
stricting peaks which would, if not 
controlled, cause the vu meter to go 
off scale and also introduce distortion 
in the output stage. The aage system 
exerts little control on subnormal 
peaks, but through its use the entire 
level may be safely increased several 
db bv way of the safety valve action 
at high levels. 

The three faders constitute the only 
ou-the-air controls. There are two 
low-impedance output monitoring 
jacks and the telephone line is con¬ 
nected to the amplifier output pad by 
way of a conventional 3-way plug. 
A .level of +8 vu is fed into a 600- 
ohm line, the amplifier being capable 
of delivering -f-18 dbm to such a line 
with low distortion. 

TV Loses Channe/ One 

Tv after June 14th will no longer have 


the 44 to 50-n ic chaw net one , FCC 
has ruled that this channel will be set 
aside for fixed and mobile services. 
F-m stations operating on this band 
will be allowed to use the channel un¬ 
til the end of the year; 

As a result of this decision, there 
will be a hearing on-the revisions'that 
will have to be made to accommodate 
the thirteen channels below 216 rnc. 
This hearing will begin on June 14 in 
Washington. 

Another important tv allocation 
hearing will be conducted on Septem¬ 
ber 20 when the 475 to.890-mc bands 
will be reviewed with a view to au¬ 
thorizing these channels for black and 
white or, perhaps, color, too. 


USAF Communications Expansion 


A Substantial Expansion in air 
force communications facilities was 
forecast by Major General F. L. An- 
kenbranch, Chief of Air Force Com¬ 
munications, at the recent Armed 
Forces Communication Association 
meeting in Dayton. He pointed out 
that about $55,000,000 will be spent 
this year for heavy duty radar, GCA 
and airport surveillance equipment. 

It was also learned that this appro¬ 
priation will be increased substantially 
during the next few' years as a part of 
a five-year peace-time mobilization 
program recently initiated. 


Pike Receives Award 


Otis William Pike of G.E., was 
awarded a silver plaque by RMA, 
JETEC and NEMA at the recent 
JRE-RMA Transmitter Meeting in 
Syracuse, for his services as chair¬ 
man of the Joint Electronics Tube 
Engineering Council from 1944 to 
1947. 

The industry is truly grateful to 
you OWP for a job well done. Con¬ 
gratulations.—L. W. 






Design and Construction of a 



hquipmeiu impin ved jh (he seconds r\ brmi dealing studio 


It 'nil' td\M'KU i]n.\ *.ii a bn>ad cast¬ 
ing "tiTcfio. 111<■ -election nt a s-unablc 
local am ami proper facilities w Usually 
of prinur importance. Ihmawer. ulnn 
constructing a secundum studio in a 
wHall cilw pacticvilarl\ today. flu-re's 
not always ton much ot a f ho ice m 
]«>catit.nH In ftflilitam there's the 
problem o 1 installation eo-t winch 
mu-i not rt*ac.]i ton great jirupiiriiiiin, 
heeau-e iuieh a studio, bang toll 1 \ a 
-upplcment to tilt' nmn studio-*, is 
operated lor <>n1\ a -mall portion ot tile 
station’- dail) operating schedule. and 
tin income is not too substantial. 

Currenth W IMS i- a day time -la- 

ii"ii w mb <‘iir mam -tmlios located m 

Michigan City. Indiana. We were de- 
arma of having a supplementary 
studio in Riil’nrfe, Indiana, about lo 


miles 1mm Michigan |'it>. die Miidm* 
to In m operation for about 1 hour- 
j k r da \. 

One of the tew [dace- available, in 
the busine-s section ot town where we 
wen- anxious to leave the studio, was 
a basement floor with a lh'\_W' toom 
Remodeling the room, three of the 
inner walls were made up w nit yclofex. 
while the fourth was smooth piaster 
idle liooi was e-ovefed \vitit a t ug i hr 
combination produced a -Indio with 
-urpri-ingi) good acou-tic-. not too 

live, and not too dead, 

SiriVT 1 -]>ace w a> a limit mg i actor, it 
\vn- decided to place a console de-k in 
tile -mdio iisiip arid not make a sepa¬ 
rate control room. This arraiigcmeiU 
would enable one man to announce 
and operan* neaiiv any type of pro¬ 


gram. live, recorded, cm combination 
live and rcomled. \ -mall office and 
record library vva- s (; t up next m tin 
studio, entrance to the studio and nJJice 
being made irom a haIIwar which run- 
the length of the building, Other 
equipment ])laeed in the studio included 
a piano, small t a Lite tor roundtable <10- 
eussinjis of sports^ debate-, etc., and 
twain chairs to accommodate small 
audiences, or people participating m 
programs. 

Console Des* 

bor mounting of the turntable-, a 
remote type amplifier, monitor ampla 
her. switch boxes, etc... a desk ma- de¬ 
signed and constructed. The exterior 



b i it i <#£ 1 

Block tiiiidram of ihv '.'quip mom setup tor (tit 
st,;cundar\ studio. 


Bijiuri- 2 

Design <5nci dimensions of the ei>nsuit- desk. 
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Secondary Broadcast Studio 

by ROBERT J. SCHILLING, ARTHUR STARK and WARREN SHERWOOD 

Chief Engineer Engineers 

WIMS r Michigan City, Indiana 


Compact Second Studio, 16x20 Feet, Uses Station- 
Built Console With a Remote -Type Amplifier Which Can 
Be Removed and Used As a Spare Remote Unit. Other 
Studio Features Include Monitor Amplifier, Dual Turn¬ 
table Setup and Two Dynamic Microphones. 


of the desk was made of fiber board, 
with stainless steel molding around the 
edges. The framework of the desk was 
made quite heavy to provide sturdy 
support for the equipment. 

The remote amplifier was mounted 
in the center of the desk, with the turn¬ 
tables on either side of the operator’s 
position. Between the remote ampli¬ 
fier and each turntable was placed a 
small wooden box, housing the ter¬ 
minal strips and switching facilities. 
A monitor amplifier was mounted in 
the lower right hand corner, below the 
right turntable. This was an effective 
out of the way arrangement for the 
operator, simplifying monitor controls 
adjustments. The studio monitor 
speaker, a 12" p-m, 1 was mounted on 
the front side of the console desk. 

Conso/e 

In place of a conventional console, 
it was decided to employ a remote type 
amplifier, together with a separate am¬ 
plifier to serve as a monitor amplifier, 
and a suitable switching arrangement, 
to give near-console performance and 
versatility. The remote amplifier," 
serving as the console , has been set up 
so that it can be removed from the 
console desk and studio in a few min- 

^enscii. 

2 Gates Dynamote 


utes, and taken out and employed in 
its regular capacity, as a remote am¬ 
plifier. The console amplifier, which 
is essentially flat from 30 to 12,000 
cycles, has three input channels, with 
a choice of 30- or 250-ohm input im¬ 
pedances. In the design of our studio 
we planned for two microphones and 
two turntables. Accordingly a dpdt 
switch was incorporated (S 5 ) to 
provide a choice of turntable 2 or mike 
2, on one of the remote amplifier 
inputs. 

This proved entirely satisfactory, 
since in the usual type of recorded pro¬ 
gram two turntables and only one mi¬ 
crophone are required, and the switch 
(S 5 ) can be left in the TT 2 position. 
In the case of a live program, where 
two microphones are required, chances 


are that both turntables will not be re¬ 
quired. In the event that a program 
does require both microphones and 
both turntables, it is simple to switch 
over from to TT 2 . In the case of 
a large studio audience participation 
program, a third microphone might be 
required. To accommodate this, turn¬ 
table 1 can be removed from the re¬ 
mote amplifier by merely removing the 
proper plug from the amplifier and 
substituting for it a third microphone. 

Normal Use of Equipment 

Under normal use mike 1 is a desk 
mike on the console desk, mike 2 is on 
a tripod base stand in the center of the 
studio, turntable 1 is to the right of 
(Continued on page 38) 


Figure 3 

Switching setup for the remote-amplifier system. 
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Trends in Design. Features of Systems, With Special 
Consideration of Video Amplifier and Modalator Require- 
merits, Modulated Amplifier and Class B Linear Amplifier 
Stages. D-C Restorer Operation Also Analyzed. 


by G. EDWARD HAMILTON 

Head, Television R-F Development Section 
Television Transmitter Department 
Allen B. Du Mont Laboratories, Inc* 


;-jince deviation from a linear charac¬ 
teristic will provide amplitude distor¬ 
tion, resulting in either sync compres¬ 
sion or white saturation. The Figure 
1 block diagram shows two class B 
amplifier stages employing identical 
tube types both of which operate in 
grounded-grid circuits resulting in 
tuning simplification and minimum 
neutralizing problems. The output 
impedance may be connected for either 
72/51 ohm unbalanced or 144/102 ohm 
balanced pair transmission hue. 

£enerat/on of Carrier Frequency 

Exciter Unit: The circuit arrangement 
for earner frequency generation is 
shown in Figure 2. The principal 
problem of generating the carrier is 
maintaining the required frequency 
stability, namely, ±.002% of the as¬ 
signed value as specified by FCC. The 
crystal frequency is one-eighth the 
frequency of the carrier. A tempera¬ 
ture-controlled low-frequency crystal 
is employed to assure high order oi 
thermal and operational stability fas 
may be attained with crystals ground 
for use below 15 me). 

The oscillator is a 6V6 connected in 
a conventional tri-tet circuit. The 
plate circuit is resonant at twice the 
fundamental frequency. Two 6V6 
doubler I follow, resulting in the car¬ 
rier frequency being applied to an 
829B operating as a buffer amplifier. 


The 829B plate circuit F coupled to 
modulated amplifier grids, a pair of 
4X500A tetrodes. All stages in the 
exciter operate as conventional class 
C amplifiers and doublers and use 
lumped circuit constants. Provision 
for metering each stage is accom¬ 
plished by a switching arrangement 
for grid-current indication. The cath¬ 
ode current is metered in the 829B. 
Tuning circuits are proportioned so 
that the correct harmonic falls within 
the variable capacitor range. Reso¬ 
nance of each tuned circuit is shown 


:t Power supplies m this series provide effective 
voltage and enfrent regulation between totally 
black and totally white modulation. 

hfforeed air cooling is employed throughout 
the transmitter, in eluding tube seal points, to 
minimize the problem of maintenance. 


by maximum grid current in itt- driven 
stage 

The 4X500A modulated amplifier 
grid is loaded with a non-inductive re¬ 
sistor which serves two purposes; ( 1 ) 
It loads the 829B driver stage result¬ 
ing in a relatively constant r-t driving 
voltage, and (2) loading the grid cir¬ 
cuit broadens the response curve so 
that any sum and difference frequen¬ 
cies developed in the grid circuit (by 
virtue of modulation) will not be atten¬ 
uated. As in previous stages, the grid 
tuning control is adjusted for maxi¬ 
mum grid current in the 4X500As, 

Modulation 

V ideo M adulator U nit: Circuit of the 
modulated amplifier and its video- 


Figure 2 

Circuit arrangement for carrier frequency generation. 
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Fi^uio 3 

MotluldLed ■impliiiet' and its v idoo-iiiBplifitr-mudulator. 


anipliber-modulator appears in Figure 
3. [t will be mated that provision w 
made for substituting an mf frequency 
swept, or wobbulatton signal for the 
i d exetlci output;' 

rile video amplifier ino three stages 
to provide the proper plume-modulat¬ 
ing dgiud and sufficient voltage anipli- 
rude to admire full modulation capabil¬ 
ity. \ minimum of one volt input will 
(h ive the modulate-1 amplifier to cutoff. 
A -single hF6, serks-shunt peaked, 
dri\ e> it pair of hi dm m parallel, also 
wriw"dunit peaked. 

It will be noted that the parallel 6L6 
Mage incorporates a type IV d-e re 
Mover. This teehpique m:tvos to ruler 
i 1 iv vide; signal to the hum level of 
tliis stage, making it possible to realize 
the full range of available grid ba-w 
without distortion for high signal lev¬ 
el'. A pair ot 4K27* function as die 
video mfvlnlaUrrv. Idle plate load oi 
the modulator serve- two purjhsvs : 

( / ) Furnishes video -ngne! to de¬ 
modulated amplifier, and ( 2 i produces 
a nepiitive d-e vuhage as hia- fur dm 
modulated amplifier. Si ito, the grid- 
oi the modulated ampli 1 wr (4\M)0| 
must he negative with respect to their 
filamciu f which are at ground poten ¬ 
tials. it m nece-scU'v that the plates of 
the -4:F27s be fie-gative with respect !o 
ground. This is aecmnplmhed by con¬ 
ned in g the plate load return and the 
positive plate voltage of the 41227 to 


FigUrt ■( 

A simple half-watt: diode circuit wit ft resultant 
scope pattern. In 6 appears a reference pattern 
lor alternating voltage and in r, a reference pat¬ 
tern for the rectilied portion of applied voltage. 


1 





ground, making il necessary to refer 
the 41727 cathodes to a negative po¬ 
tential with respect to ground. A 
variable negative voltage regulated 
power supply turn Flu# thw potential. 
The modulated amplifier bum w ad 
justed by means of the variable plan* 
potential which changes dm quiescent 
plate current, thereby altering the volt¬ 
age drop across the plate load. T lie 
IV is used at the grid of the modula¬ 
tor to restore the video sync signal itt 
the bias referenee level Since the 
modulator operates a> a dir eel-coupled 
amplifier, the restored signal is carried 
through to the plate load and serves to 
maintain -ync tips at the quiescent hiim 
le\ el of the nu.)dulated amplifier, tor 
changing signal amplitudes. The over¬ 
all frequency response of tile video 
modulator-amplifier m essential!v llat 
between 10 cycles and 5.5 me. 

Operation of fhe D-C Restorer 

The operation of dm d-e restorer U 
of utmost importance in the tv tram-- 
misMoii system dace il vitalK effect- 
tin: following parameter' : 

( / ) Hulls peak power constant. 

I 7f Control* average brightness of 
Iran'in U led picture. 

tel Fixes blanking level at re.Ccm- 

•'Complete d'xUi on this unit will appear t« 3 
-sjl»>n]uunt MijcthfSWl 





















































































































Effect of introducing capacitors across the load 
resistor* 

ers, provided the input sync 
level is constant* 

In tracing d-c restorer operation, 
the well-known diode phenomenon 
serves well as a basis of evaluation and 
comparison. Figure 4 shows a simple 
half-wave rectifier circuit with the vari¬ 
ous scope patterns referred to a ground 
potential. Reversing the diode polar¬ 
ity will result in the negative portion 
of the cycle shown in (c) r being pro¬ 
duced, It will also be noted that the 
output load circuit (R r j contains no 
capacitance. Figure 5 shows the effect 
of introducing capacitance across this 
load resistor; however, since the re¬ 
sulting wave shape decays (r), it 


Figure 6 (right) 

Alteration of Figure 5 by changing position oi 
load resistor and capacitor; B and C show the 
voltage across each element (a-c inpnt voltage 
and d-c rectified component). D illustrates how 
the two voltages add, resulting in the peak of 
the a-c signal being restored to zero axis 
position. 


may be assumed that the rc product is 
too low. The circuit shown in Figure 
5 may be altered by changing the posi¬ 
tion of the load resistor and capacitor 
to that in Figure 6. The same wave 
shapes are shown in Figure 6 as in 
b igure 5 except that the d-c voltage 
produced is of opposite polarity. An¬ 
alysis of current flow through the cir¬ 
cuit shows this condition to be normal 
Figure 6 ( b ) and (c) shows the 

voltage across each element, namely: 
an a-c input voltage and a d-c rectified 
component. Since these two voltages 
are in series, when measured across 
the diode, the effect is to superimpose 
the a-c component on the d-c compo¬ 
nent resulting in a shift of the zero a-c 
axis to a new value, that of the d-c 
rectified component. Figure 6 (d) 

shows how these two voltages add re¬ 
sulting in the peak of the a-c signal 
being restored to the zero axis position. 

Figure 7 shows how the load resis¬ 
tor may be relocated without upsetting 
the foregoing conditions outlined 
above. It may be changed further to 
that of Figure 8 where the transformer 
is replaced by a video output source 
such as the plate load of a video am¬ 
plifier. 

Discussion to this point has been 
limited to symmetrical wave shapes; 
however, it is well known in a rectifier, 
such as shown in Figures 5, 6 and 7 
that the peak voltage is the maximum 
voltage above or below the zero refer¬ 
ence position. When the rc time con¬ 
stant is sufficiently large, the developed 
voltage is essentially equal to the peak 
value. The time constant should be 
sufficiently long to maintain the bias 
substantially constant for the field in¬ 
terval, but sufficiently short to enable 
the d-c restorer to follow relatively 
rapid variations in the average illu¬ 
mination. In order that this criteria 
be met, it has been found that the time 

(Continued on page 30) 



Figure 9 

Various wave shapes 
and mpnner in which 
equal areas are estab¬ 
lished about zero a-c 
reference axis: a is 
the sinewave; 
square wave; c t tri¬ 
angular wave; d, neg¬ 
ative white picture 
with ^ black spot; e, 
negative black picture 
with white spot and 
typical single line 
scanning information. 



Figure 7 (below) 

Circuit modifications from Figure 6. 



Figure 8 (below) 

An elementary d-c restorer circuit; a and b 
show the effect of diode reversal. 
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VhecUinq f-M li’« 11 smi tier 

Frequencies With WWV 


Measurement Technique Employs Specially Designed 
Secondary Standard With 6F6 Oscillator Driving a 10-kc 
Multivibrator, Which in Turn Drives a 2-kc Multivibrator. 
Two Stages of Amplification Provide Harmonic Outputs 
Of Up To 110 Me. 


by ROYDEN R. FREELAND 

Chief Engineer 

KOCY-FM, Oklahoma City, Oklahoma 


' 1’ k a >\\ i Ti i n y k I- i t in m v check - an 
a Mi iw/ item on i\vr\ 1m fp« least engn 
no rime calendar. fu 1-m v-Ii-i oper¬ 
ation, llu-'o- check- eaitum he conducted 
in the -tundard maimer. .Accordingly. 
a v-li-f pr< jcci lure ua- deemed, which 
h;c prni ei) quite ell veto c. 

\- Mated hy the )A 4 A t lie prin inn 
Mmidani ior frtkjinmev uieaMm/iuenu 

are tin tran-mi->ioii> of WWV, oper¬ 
ated h\ Central Kadm I’rnpagal 1011 
.1 ,ahoja}o!\ m the National Ihn'ean ot 
Standards in \Vn-h i 11 ep 1 mi, Id A 
\\ \Y\ jit.»\V no- ^{;Wen oi more trail-- 
nmicr- operating da\ and night, nmtn- 
II ic reliable coverage ol the Idliled 
State,-. 

d'he general. method oi mea-unmami 
ronwM- oj zrvo-hgatmg u -econdaiw 
Maudmd with W W V and comparing 


the output oi ihm -eeoiidam -tandnrd 
with tile tran-millcr lrci|itefte\. A 
block diagram of tbw >etiip i- -how a in 
Ft-turn 1. 

TfU'lV are two po-mblc \v;i\n In dr 
k ramie the irnimimltcr irequenc) : t i \ 
dra-urt' the final frequency nf the 
carrier ; nr (dt mea-ure a -ubdiar- 
uinnic "t the lui.nl Irequciicv -omc 
where in the carle stage- oi the trail- 
nil tier and then ea In date the final dc\ i 
ation from ;m-igncd frequence. 

Since 11u crystals tim'd m !-m trim* 
mitfer- m general have a frequence ot 
5,Ml Id kr nr Inner, it -miici iilU> 
more convenient ic> measure the crystal 
i uildamental or a -uh-hannoiiie *tl the 
fmad frequency. I he liigln-f possible 
hanTinme must be checked, lrrmTir 


made. An nrrnr of dii cycle- m a 
!iira-urrmcrU at "me will fin mi erttJWr 
fU 1 ,00!) cycle- at the J0tb harmonic 
or at I 00 megacycle-. The exact har¬ 
monic to mea-urc will depend on die 
equipment being clucked. 

Idle frequence fr> he nica-urod -houM 
Ik- a niilliij>K of MM) or 10 kc. Al¬ 
though it i- jfn*-ihie to nien-atre any 
harmonic h> u-ing an audio -tgaial 

generator, it i> iuce--ary th;it file sig¬ 
nal generator he extreme!v well cali¬ 
brated, fbw leave- open e<m-iderable 
chance fur error m the mea-urcnkmis. 
\\ here transmitter and monitor crys¬ 
tal- have odd i requeue Midi {hat the 
harmonic- cainiof, he con venientfy 
measured. the filial frequency must he 
nna-iired, -nice it will always he a 
n mill pie of ltlt) kc. 

I ]ie important piece nl Cffuipmieut m 
tlie -v-trm i* f m omra, the -ccondary 
standard, Oh-accuracy ot meimurcnirnt- 
depending upon the -eeonday standard 
firing zero heated with W \\ \ . It is 
Oierelore nece-sary that the Mandat'd 
he fairly -table and that the Irequeiicv 
of the standard erV-lui he variable over 
'vend cycles. In the ea-e of measur¬ 
ing -uh-liarmojnc-. the harmonic out¬ 
put of the standard will nunnaOy not 
fall m -ucli a ivlatifin-liip to tin: trail-- 
muter frequency to make po-dble a. 
dn'cet oanfeu i-am. Howe\ er. by ited 
mg the mitput oi the ery-taf to a mui- 
Liva lira tor. ir i- po--ilile to have a 
standard signal which wall zero-heat 
With tile frequenev being measured. 

Hie -eenndnry ,-taiulard cim-tructed 
at. K< KdY-TM i- illu-trateM in Jdgure- 
1 and d and diagrammed m figure d. 
d’he standard eon.-i-f- of a fd r 6 o-cilla- 
lor dn\mig a UJ-kc multivibrator which, 
m turn drive- a d-kc mult j \ ibrator. 
dire liaruvonic output i- mcrea-ed he 
two -uige.- of amplification. file lir-t 
gmpfilier -tage i6.\( 7j amplilie- .-atis- 
ftu'tordv up to approximated 40 mp 
ami a second ampldtcr i (\Al\7) in- 
crea-e- tile harmonic output of the 
-tandard up to 11(1 me. I -<4at ion am 
ptifiei - are u-ed between the n>ciUaiuv 
and the 10 kc multivilaatoig and be¬ 
tween the two multivibrator to in Mire 
illtire slulfe op-era i a in. 

file O vMah pnw idc 1 - either 1.000 
or 100 ke signal-. jdu‘ 1.000dm signal is 


to reduce mull ifdicatiOU of an_\ error 


Figure I 

( .flteMl selup tor ilit- irt~chL-<k Jncii 'U rsrnu'fn \vs(tiii ?a KOCY-FM. 


wwv s gr-e 
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Supply 


■Isolation Amplifier 
; GSN7 


CrysfdJ 


r ipoo kc 

Tuned Circuit 


6AG7 Amplifier 
■SKcMuitlvrSSNT 
Hd KcMuit[V"6SN7 


Figures 2 and 3 

Front and interior views ot the secondar\ standard built KOCY-FM. 



used only for reference as it cannot be 
zero-beat with WWV; crystal specifi¬ 
cations state that no capacitor be used 
across the crystal when oscillating it in 
the 1,000-kc mode. However, when 
oscillating the crystal in its 100-kc 
mode, exact zero-beat with WWV can 
be obtained by varying- a capacitor, C** 

A ganged switch, S l;| controls the 
output of the standard. Setting the 
switch in its various positions makes 
available three 1.000-kc harmonics: 
100, 10, or 2 kc. The 2-kc multivibra¬ 
tor was included m the circuit for ex¬ 
perimental use and is not required for 
measuring the f-m equipment. 

The tuned circuit for the 100-me 
amplifier is made up oi a 7-plate midget 
variable capacitor, C,, and a 4 y 2 -turn 
coil, L,, in diameter and Y” long. 
This amplifier tunes roughly from 60 
me to 110 me. 


lator chassis of an old 50-cycle a-m 
frequency monitor. 

Adjustment of the multivibrators is 
done by the cut and try method. For 
the 10-kc multivibrator the poten¬ 
tiometer R, is set arbitrarily and the 
output of standard is applied to a com- 
ninnications-type receiver. With the 


will be nine beats between two adja¬ 
cent 100-kc beats. It is normally easier 
to count these beats in the low end of 
the broadcast band; i.e., between 600 
kc and 700 kc. Adjustment of R* is not 
critical. When operating properly a 
fairly wide variation in the setting of 
R l will not change the multivibrator 



Figure 4a 

Power-supply system used with secondary frequency standard. 


The component of the power supply 
wtll vary with the builder and there¬ 
fore the value of resistor, A, should 
be calculated in each case for the cor¬ 
rect operation of die VR tube. The 
circuit requires a maximum of approx¬ 
imately 20 ma at 105 volts. 

The entire standard including power 
supply was constructed on the oscil- 


bfo in the receiver on, the number of 
beats between two adjacent 100-kc 
beats must be counted. When the mul¬ 
tivibrator is adjusted correctly there 


-Bliley SMWj.00 

in¬ 


frequency. Il the multivibrator tends 
to jump out of step, the signal drive 
should be reduced by varying capaci¬ 
tor, C 8 . 

The setup for measurements, shown 
in Figure 5, includes the standard and 



Schematic of the secondary frequency 


is shown in the 1000-kc position. 
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V'tup !or lrt'i|iii-na jtieasmi-iik nls umiiH (Ik* standard and two rer-rn, ers, 


Interior > mu of mu- r*f tlu National Bureau of 
Siundards It.iO-ke standard frog uv net oscillators, 
which i>n>\ ide I rv<i uem\ and time internal stand¬ 
ards for continuous broadcast 10 all part^ of the 
world 1 lu quart/ crystal nun, in an evacuated 
container, and part ol the oscillator circuit ar¬ 
rangement are shown in a leniperature-controlled 
compartment. Haters of aluminum and loll are 
used to obtain extreme Is uni form temp era to re 
fn addition to this some of the oscillators ure 
loeatcd approximately 25' below the surface of 
(he earth, 


inn i%i't->vet ■- Mu receive! men tn 
emripaU- tin- standard signal with 
33 \\ 3 man 1 >t- anv Usual tvpe ol enm- 
i mi ideations rrecivyr Tlu* second rv* 
evivor uye<l to compare tin- standard 
signal wnh the 'signal being measured 
may lit- a taimimmicatlorn type receiver 
with an extended lumng ranee 
Where measurements are made ai the 
Wm\ frequency, it n possible to inr 
h -tandnrd tvpe min receiver rn beat 
the standard and unknewn 'dgnals _\ 
-almiacmr\ heal mm he obtained In 
i tilling the mm receiver slightlv oil 
eenier frequency. ,\ 'h’oik' and audio 
e^eilTafui may in' imed ii il m desired 
hi measure the frequency difference inr 


comparison w ith ireqnemw ne'.iiior 

readings. 

It the measurement^ are 111 * 1115 ; made 
el*tst* hi iht transmitted the earnest ami 
perhaps the be-a system m to adiibt the 
iran^muer la zero frequence ratiua 
than determine the Ireqiieney deviation. 
When . 1 measurements are made re¬ 
motely harm the tnmnnitiei il m imr 
alK more practical to determine the 
deviation and then cheek tin- with the 
moiiitm reading 

Measurement Procedure 

\fter the standard has been warmed 
tip mr several hours. receiver / is 
turned un and one of tile \V\Y\ eight 
standard trequenekm m timed Hi - 
d.5, 5. 10. 13. Jd. 33. 3n. and 33 me, 
amd llie ~-iarula.yd m zero-heat agaiimt 
mie ol these frequencies I lie zem- 

heai Would he with the 33 33 V carrier 


£ md qoi ont m the modulating ue- 
uuenvmm* 

Xitel' [lie standard lam Keen adjusted 
mvivef 3 m tuned to the 1 requeuev nt 
the signal he mg measured, \ heat 
should he heard, the frequency m 
which will depend upon the de\ muon 
ni the transmitter from the 
irequeney . 

fo ad nist the iraimmittei tn zero 
frequency, the transmitter usciitkitor 
should now he tuned mr muodiwtt in 
receiver 3. do measure tile frequency 
deviation, the audio output of receiver 
d is fed to the vertical plates M f tlu 
hcope and the output 01 the audm 
oscillator applied to the hon/ontal 
plates Both siguais are adjusted tor 
equal amplitude on the Vnpc ] hei! 
the audio oscillator frequency is ad¬ 
justed until a circular pattern appears 

( t iirnninai on poor 31 *i 



1 Left ) 

\ ffrdiip of measuring inst rum cuts and secondary 
standards in ilic micro-wave I requeues range 
used at iht National Bureau of Standard^ Tup, 
cosiAial si01 led line. Center left to right, wave- 
guide metal I ized-glass attenuator: eavi t > ire* 
queries meter: slot ted-line waveguide Bottom, 
coaxial thermistor load impedance 1 left i ami 
threv-stuh coaxial impedance transformer > right ’■. 

i Below s 

Hqurpmeni used al die National Bureau of Stand¬ 
ards for a ecu ral el y determining the loop constant 
of a radio field intonsitr meter in terms oi a 
4jtitmJard r-f field. 
















Al the speakers tabic of the VWOA Chicago Chapter annual dinner cruise, which was held in the Adventurer’s Cluh. Left to right; George Martin, 
RCA Marine (VWOA committee); Fritz Franke, Haliicrafters; Joe Wallace; Louis Baer, Standard Metal Products (VWOA committee); Bill 
Halligan, president, Haliicrafters; Les Gorder, American Television Institute (VWOA committee); Capt. H. R. Horney, U.S.N., Commanding Officer, 
Combat Information Center Training School, who was guest speaker; Thomas L. Rowe of WLS, who was chairman; Royal Higgins (VWOA com¬ 
mittee) ; Walt Marsh, Allied Radio Corp. (VWOA committee) and H. Herndon, Regional Director, FCC. 


Personals 

VWOA VETERAN MEMBER Del 03 WiF 
son Rentzel has been nominated by 
President Truman for the post of CAA 
Administrator to succeed T. P, Wright. 

Rentzel will resign several top-level 
positions in activities related to com¬ 
munications including his post as pres¬ 
ident of Aeronautical Radio, Inc., and 
the airlines, to step into governmental 
circles. He was formerly chairman 
of the Radio Technical Planning 
Board’s aeronautical radio panel, and 
was vice chairman of the Radio Tech¬ 
nical Commission for Aeronautics, 
the government-industry organization 
which formulated the basic plan for 
the currently-accelerating research, 
development, and installation program 
designed to provide more efficient air¬ 
ways. He was a director of Airborne 
Instruments Laboratory, Inc., of Min- 
eola, N. Y. 

Prior to joining AR Inc. in 1943, 
he was director of communications for 
American Airlines and associated with 


that organization and its predecessor 
companies for more than 12 years. 

Born in Houston, Texas, in 1909. 
Rentzel is a graduate of Texas A & M 
College. He lives with his wife and 
two young sons in Park Fairfax, Va. 
He has held a private pilot’s license 

D. W. Rentzel, who has been named by Presi¬ 
dent Truman, to become the new CAA Ad¬ 
ministrator. 



and owns part interest in a two-pi ace 
aircraft. 

Members of VWOA were shocked to 
hear of the death of Mrs. Fred Muller, 
wife of VWOA life member, Capt. 
Muller, U. S. N. R. . . . George Bailey, 
president of ARRL and executive sec¬ 
retary of the IRE, addressed the boys 
on UN radio communications at the 
recent Spring meeting held at the Fire¬ 
place Inn in New York City. . . . 
VWOA life member Commander 
Artbur F. Van Dyck attended the re¬ 
cent annual RMA-IRE Spring trans¬ 
mitter meeting at Syracuse. , . . Life 
member Brig.-General David Sanioff, 
president of RCA, delivered the key¬ 
note address at the Armed Forces 
Communications Association meeting 
at Dayton, Ohio. DS, who is prexv 
of the association, described the ultra 
important role of communications in 
peace and war. , , . Honorary member 
W. A. Ready, president of the Na¬ 
tional Company, attended the recent 
IRE Convention in N. Y. City. 












Th* RCA 10-KW AM trans¬ 
mitter, Typo STA-IOF, is iden¬ 
tical In six* and appearance 
to lh< BTA-5F you >•« Her a. 

Over 125 transmitters of this 
stria* now in op«raHon. 


In Canada: RCA VICTOR Company limited. Montreal 










with 10-kilowatt insurance 


BTA-5F. The one 5-KW AM Trans¬ 
mitter that insures easy increase to 10 
KW at any time! Power changeover is 
simple .. . inexpensive ... quick. Because 
it was planned that tv ay. 

When you install the BTA-5F Trans¬ 
mitter for 5-KW operation there is just 
one tube in the power amplifier stage 
(left-hand cubicle in view below). But 
note the additional tube socket already 
mounted in place. To increase power to 
10 KW, you need only buy the simple 
modification kit (described in box at 
right). With the parts contained in this 
kit...and the few simple circuit changes 
required, changeover can be made *‘over¬ 
night.” It’s easy...it's inexpensive. You 
need lose no air time. 

Naturally, you can also buy this trans¬ 
mitter originally for 10-KW operation 
(specified as Type BTA-10F). Both mod¬ 
els—the BTA-5F for 5-KW operation, 
and the BTA-10F for 10-KW operation 
—have the same sleek, well-finished, 
business-like appearance shown by 
KOOL’s installation on the opposite 
page. Both models have the true unified 
front ... an exclusive feature of RCA 
high-power AM transmitters. This front 
is an integral piece separate from the com¬ 
partment enclosures. It greatly facilitates 
flush-mounting.,.and improves appear¬ 


ance of the installation by several times. 

And careful planning like this goes 
right on through. For instance, this trans¬ 
mitter is equipped with one of the most 
complete centralized control systems 
ever designed for any transmitter ... with 
all the necessary controls, circuit break¬ 
ers and relays needed for fully automatic 
operation or step-by-step maxiual oper¬ 
ation. It has push-button motor-tuning 
for its high-power stages...and instan¬ 
taneous power control reduction. It can 
be furnished with matching cabinet end- 
extensions for housing antenna phasing, 
monitoring, test and audio equipment. 
These extensions have front sections 
that become an integral part of the over¬ 
all unified front—another exclusive RCA 
feature of great importance in station 
appearance. And note this too: the 5-KW 
BTA-5F uses only 24 tubes (6 different 
tube types); the 10-KW BTA-10F uses 
only 27 tubes (6 different types). 

* • • 

Here, we believe, is the finest stream¬ 
lined station installation ever engineered 
for standard-band broadcasting... with 
all basic circuits proved in more than 
125 transmitters of this series now op¬ 
erating throughout the world. Get the 
details from your RCA Broadcast Sales 
Engineer, or write Department 23-E. 


This simple kit (MI-7267-A) 
takes the BTA-5F to 10 KW... 
inexpensively and without one 
change in station layout. 

9 One blower 

9 Two filament transformers 

9 One 10-KW modulation 
transformer 

9 One reactor 
9 All necessary hardware 



with every BTA-5F and BTA-lOF. 


THE 5-KW BTA-5F (open view). Sweet and simple... with everything up front where you can reach it. 






















Helaijng itlephiUP calls 10 radio police cars 
patrolling the streets of Philadelphia CahiruM 
at left houses remote control rcla^ system lot- 
duplex operation- 


Philadelphia poliee-emergencs car equipped with 
duplex radio tele pi i one svstem. 


Philadelphia Police 
Duplex Tnvo~ II at/ F- 3 M System 


Three Police Boats, and 239 Prowl Cars, Patrol Wagons 
and Official Cars Equipped With Two-Way Setup, With 
Talk-Out on 74.06 and Talk-Back on 155.97 Me. 


T\vo-\\ ay F-M s\stnii'* haw beiume 
priont} jm >lice-department re'pniv- 
luciUs \ hr* niglnmr tlu* nmntr\. m lawm 
and >inall cities anil iLtiviwlnps lorn- 
pletc ci wa-raffia an acute pioblcm in 
lurg* nsctKojx'litan anew. w rnpidh 
ho mil: s*tl:ved through the retail an- 
piieiUmn ni liuwn advanced desimn and 
installation] loalnro. 

An mn.rtwmip example of a metro¬ 
politan-area solution w the recent d5d 
cur tnosallatimP in f Tiladelphia in pa ¬ 
trol ] .A > opiate miles. Official oar-, 
prowl caw an-;l patrol uattoTw, and 
tiirre police boats ale rummy* tlio radio- 
wpiippcd mobile uniim. In addition. 
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-4 i i it! 1 v - 1,+n / / it ) p ( nJo'plx urns and lot 
duan 11 ‘ tii - <>sf i?h» nature and location 
id a diM.nrhaiK.n\ accident or pf*^I?K 
mime. I hair note- arc pa-wed through 
a dptit ni 11 » a "nund-proof di^patrlier l 


by RALPH G. PETERS 


hooih. V lar^ elcctricalh cnniiolled 
ma|| cm the wall m\ a phone room in¬ 
dicate-' the Mention nl various cars at 
all times. \\ it 1) if i the dispatchers 
U a microphone and remote 
con-olo phis an elaborate of tu^h- 
switch panels dial aid the di-number 
in keeping track of the ear-, and learn- 
me ii ifun are in or oru of act ion 
1 lie dispatcher Hwi.yn- -ipre!-. and 
niwweiw meotmny ealh 

In a disaster the lh'st iwo-wav radii •- 
eopiippcd police ear to am'u- at the 


-ru-«av;-r- '.y'*lePl O fciMrr tip- .i- : r« n<.n 

l.imc' Ji U.i I)j i-r.' 1 . 1 ■ i '>! iejljii l s.ii.;•• 
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seelin' automatii%lly take- <wr as the 
headquarteia for transmitting; a ml iv- 
eeivint>- me^sattes pertaining to the ai- 
feeted area. A blue and yellow trianun- 
lar sip n h placed alop the car, lannh 
inpc Polite Radio. 'The eommandine 
ultirer at the scene of a di-aster ma\ 
establish a- many inohjW *uh-e<rm- 
nmnieation ^tataom as neee-sar\ . 

The e>tahlishmeiit ol a eommnniea- 
lion headyuarier'- in emermouoe- per¬ 
mits coordination of all iiiemniny alii 
omyoin^ mes-a.it'vo'. therehv eliminat 
iny r eonfu-iom whieli would re-uh 
were urder- conimp in irom many po¬ 
lice trai'K oiteii ■'mmhaneon.sly. Dui ine 
such emeimenries a - man\ a- Idl) ealh 
an liotir, almoKi e'im:muou^ eniueioi- 
imi, lia\e been inched. 

Duplex Operation System 

( alk-otii A aceompitfbed on 74.Do 
me. and talk-back A on J 5S- 1 !/ f 
| ( - >>im< actl on /’ f u/e 40 i 












Test Instruments In The 
Broadcast Station 


Part III of Series, Covering Uses of R-F Bridge, Decade 
Resistance Box and Field-Strength Meter in Broadcast 
Measurement Work. 


by HERBERT G. EIDSON, Jr. 

Chief Engineer, WIS and WISP 
Technical Director, WIST 



Eidson at the controls of the field-strength meter 
used at WIS. 


In this, the concluding installment, 
three more important pieces of meas¬ 
urement equipment will be discussed: 
the r-f bridge, decade resistance box, 
and the field-strength meter. 

The R-F Bridge 

At our stations a 400-kc to 60-mc 
type r-f bridge 1 is used. 

The bridge (Figure 1) is used with 
a series-substitution method for meas¬ 
uring an unknown impedance in terms 
of its series-resistance and series-re¬ 
actance component. The resistance is 
read from a variable capacitor dial 
directly calibrated in ohms (0-1,000), 
the reactance being read from the vari¬ 
able capacitor dial directly calibrated 
in ohms (0-5,000) at a frequency of 
1 me. The resistance dial reading is 
independent of frequency, and the re¬ 
actance dial reading increases linearly 
with frequency. For frequencies other 
than 1 me the reactance dial reading 
must therefore be divided by the oper¬ 
ating frequency in me. 

As will be noted in the circuit, the 
resistance of the unknown depends 
upon a change in capacitance C* 1 ; the 
reactance upon a change in capaci¬ 
tance C xl . 

In normal practice the reactance 
control Cxi is set at some value above 
zero ohms, say 200, and the bridge is 
balanced initially. If the unknown 
reads below this setting the sign is 
negative; if above 200 then the reac- 


] G-R 916-A 


tance is inductive. In measuring a 
great amount of capacitive reactance 
the initial balance is made with Cn set 
at the extreme end from zero (5,000). 
In addition, a small switch is thrown 
from L to C which changes the values 
of the C and R in two legs of the 
bridge, 

A measurement is made by first bal¬ 
ancing the bridge with the unknown 
terminals shorted, then rebalancing 
with the short circuit removed and the 
unknown impedance connected to the 
unknown terminals. 

If the resistance or reactance com¬ 
ponent of the unknown impedance falls 
outside of the direct reading range of 
the bridge indirect measurements can 
be made through the use of an auxil¬ 
iary parallel capacitor and the use of 
formulas. 

Any w’ell shielded r-f oscillator hav¬ 
ing an output voltage of 1 to 10 and 
an adequate frequency stability will 
serve as generator. 

For detector work, any well,-shielded 
receiver having a sensitivity of 1 to 10 
microvolts will serve. It should have 
an adequate r-f sensivity control and 
a local oscillator to beat against the i-f 
produced by the generator. It has been 
found much easier to balance the bridge 
when the LO is turned off and a mod¬ 
ulated wave is obtained from the gen¬ 
erator, the modulation being in the 
order of 400 cycles. 

We use a bridge for: 

(7) Measuring R and X of anten¬ 
nas. 

(2) Measuring different points in 
{Continued on page 36) 



The r-f bridge used by Eidson. 



Figure 1 

Basic circuit of the r-f bridge used at WIS. 


Figure 2 

Standard setup for measuring an unknown im¬ 
pedance. 































TUBE Mwffit,peering News 


The D^ft^fl^icrowsve jCfccfllator . . . Low-Noise 
Amplifie^i/ith Gi^tided-Cathode Triode in First Stage 
And Crourraed-Crid Triode in Second Stage. 


A \kyy ivin; ni --mf min-, the .iw- 
tmcr \\!"ii<:1 1 w imn-uallv -table, ha- a 
wry w if 1 l- tuning ranpe, and nan he 
U-ed in local oscillaum- or -ipnal gam 
rvaim> at ircipienews up to u./ht) mix 
\rn de-cnhed a! 1 lu recent t l< I a Xa 
lioilaf Id invent ion in Id I). McArthur. 

i Ik: t ii!’h,% develops under a l S. 
X;a v Jiwi'eau oj Slop- cantiar!. i- 
rally a triode m that it w-m the 
-inn- phvXeal method tor producing 
nIf alternating- coinjmncnt r.»f plate cur¬ 
rent. urn, the current llow inaii the 
eatlwdo vane- with tin* electrode field 
at the cathode ju-t a> tine 4 - any on- 
vent r mal t ri< m!c i +r I el ia n lu. 

The elect ideal dXl incline, between 
[lie dyoiroy |md the triode lie- m the 
melhod o( obininiup tile varying elec¬ 
tric liHd at the cathode and in the 
method oi utilizing the re-uhmg high 
frequeuev current. 

IIh* dwtrnn X ba>ed on the thesis 
that lerdinai'N grid excitation wliage 
can la. abandoned and enough a-c cur 
rent derived nanu the anode field In 
-Uppor! ovrillaliolis. In do flu-, llu- 


pha^e oj tin- current component mu-t 
hi.* revei-Oil and tile lathe so <k.-igncd 
that (lie current i- large enough to -up- 
pl\ (he output circuit power con-ump 
tit in. 

I n realize ihe-e condition-, tin ti-nai 
exiutaiiou or leedhaek \ ullage between 
grid and cathode mii-f he zero, din- 
was acci1 1 xi]>1 Xhed m Ihc dvoiiunt hy 
building into the tube a capacitor oi 
about 7o liinifd which efleemeh -lion, 
circuit- the grp! and cathode. 

V\ ith the built in capae itm 1 . u hied 
mir-l hr a» choe a- po-Xhle m tin* 
active grid and cathode area, the luhe 
bemiiK i, a l\\ o-terminal device, The 
grid and cathode acL ,'r otu* a-c elec¬ 
trode mid the anode X the other. It 
i- -till pen-ihhr <a' uniiM 1 . to have a 
d-e Iwu voltaic on tile tend. d 1m- 
vi v find that, it an a-c voltaic exXlg 
between the-c two terminal-. ssuM oi 
the electric lie hi line- which -lari at 
the .mode will terminate on the grid, 
hut -omc will reach through the grid 
to the cathode. I hi- anode held, 
read line through tin.- grid. create- the 


voltage lenii. r,i -in WL Since tiii- 
cathode field <loe- me depend on there 
being am impedance between paid and 
crnhmle. the mpHl bvpa-- capacitor, 
while eliminating the n-ual gnd-eaih 
ode held, ha- no effect on the peiieiral- 
i np held in in: the am ide. 

hdeeirieallv . therefore, lik: need for 
a leedlciek circmt a- wall a- the ti-nal 
tmu.d input circuit ha- been eliminated, 
and there X nothing- left hut the -high 
output circuit. 1 he dyotron tl.m- hv- 
conie- a Ample two-terminal o-eithtor 
who-e Irefpieney i- determined hr n>- 
onanee in a -ingle circuit which i- con¬ 
nected between grid and .mode and, 
which can he turned hv ore eomrol. 

Mo-i of tlie experimental work win 
done with tube model- which w err 
-irnple modihea• a >n- of the -tandard 
J<. XU triode. 

Since ,ieriormauce w a- ba-ed on file 
u-e of rhv electron tran-it angle, a wide 
iirlinp raupe would not ordinarily be 
expected. lAxfierinient- -Imwed, how¬ 
ever, that there wa- a con-iderabh* 
-pread in tran-it ancle at am it'e- 
(|ueitc\ and voitapv due to the null 
miifunnily of the paid. Xe-fulc thi- 
i!k* ne^uiive conductance wa- preat 
enouph mi 11 1 a i with circmt- oi m«'der¬ 
ate f) die tran-it aupde vuriftl tilioni 
■null lmtore o-eillatiom eea-ed. 

Three experiment- were rath ducted 
lo -Iud\ wide umnnp ranpo- of tli<; 
tube. In the lira, o-rillation eh.orae 
teiastie- wu'e taken n-inp a -mple 
coaxial cavity with a pi-hm tune 1 .' 
wdth two tvpi - of tube- identical in all 
n-specE- excctil for inlercleclrode -[vac 
b p W'Uli thi- oiu’hh'cuil and the T\t o 
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Table I. ReimltS obtained experimentally using 1 the cascade circuit at the input of 10ft db amplifiers 

at. 6, 30, and ISO me. 







types of tubes, oscillations were ob¬ 
tained over the continuous range from 
370 to 3,700 me, a ratio of 10:1. In 
another experiment, the oscillation 
range was explored using one tube and 
one cavity. Nothing was varied except 
cavity piston position. No voltage 
nor output coupling adjustments were 
made. Under these conditions the os¬ 
cillator tuned over the range from 
1,800 to 2,800 me. For this range the 
total supply voltage was 300 volts, the 
plate current was 60 ma and the power 
output varied from 100 to 350 milli¬ 
watts. If the voltage was varied to 
keep the transit angle approximately 
constant, the tuning range became 
1,400 me to 3,200 me. 

A signal generator has been built 
for general laboratory work using the 
same type of tube which, with a single 
tuning control, covers the range from 
about 1,100 to 2,900 me. Throughout 
this range the power varies consider¬ 
ably although the plate voltage is con¬ 
stant and there are no mode shifts nor 
spurious oscillations. 

The frequency stability seems to be 
due to a combination of circuit sim¬ 
plicity and the fact that capacity vari¬ 
ations due to grid or cathode expan¬ 
sion no longer affect the frequency 
much since these two electrodes are 
thoroughly bypassed. 


Co Id Cavity Response 


In a typical experiment it was found 
that the cold cavity response was about 

1.600 me with no power whatever on 
the tube. After switching on cathode 
and plate voltages, the total frequency 
shift mounted to about 1.2 me and oc¬ 
curred in the first ten minutes. After 
this period the frequency variation 
was in the order of ±10 kc and was 
almost entirely a function of cavity 
temperature. Additional measure¬ 
ments over a period of a few hours at 

2.600 me showed that the frequency 
variation with temperature was about 
40 kc per degree and that with temper¬ 
ature and voltage control it was pos¬ 
sible to get an oscillator frequency 
stability of one part in 10.“ 
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Lov/-A#o/se >Smpfifier 

The application of triodes in low- 
noise cascade circuits has been widely 
studied. In 1944, Henry Wallman, 
A. B. Macnee and C. P. Gadsen in- 



Figure 1 


Basic circuit of the WaJlman-Macnec-Gadsen tow-noise amplifier, which consists of a grounded-cathode 
triode in the first stage and a grounded-grid triode in the second stage. 


stituled a series of experiments with 
such systems at M. I. T., developing 
an amplifier which employed a ground- 
cd-eathodc triode first stage and 
grounded-grid triode second stage. 
They obtained noise factors as low as 
.25 db at 1 me, 1.35 db at 30 me and 
5.5 db at 180 me. 

An analysis of the unique low-noise 
circuit was offered, for the first time, 
at the IRE National Convention. 

In Figure 1 appears a basic circuit 
diagram of the amplifier. 

The inductances in the circuit are 
adjusted to be midband resonant with 
their associated capacities. The coil, 
L„, which is parallel resonant with C K;> , 
is not necessary for stability, but is 
used to achieve low noise-factor. In 
amplifiers operating at a mid band fre¬ 
quency, as high as 180 me, it was pos¬ 
sible to omit L„ with complete preser¬ 
vation of stability, although its omis¬ 
sion increased the noise-factor from 
5.5 to S db. 

Sancfcenfer Behavior 

In studying the bandeenter behavior 
ol the amplifier, it can be assumed that 
R l ., the load resistance of the grounded- 
grid stage, is considerably smaller than 
ly*. as is usually the case for wideband 
amplifiers. Thus the input resistance 
of the grounded-grid stage is l/gy I:J ; 


this is the resistance at the right of 
A Ah 

The resistance, looking to the left at 
A A' is, iy :i . (Typical values are about 
200 ohms for l/g m2 and 6,000 ohms for 
r„i. It is this combination of a very 
low resistance to the right and a high 
resistance to the left at A A' that pro¬ 
vides the crucial characteristic of the 
grounded-cat bode grounded-grid com¬ 
bination, with regard to both stability 
and noise-factor. In particular, the 
voltage amplification of the grounded- 
cathode stage alone is thus gnu/gm-. 
For usual tubes this is about unity. 
This very low amplification makes the 
first stage very stable. 

The voltage amplification of the 
grounded-grid stage is gmJF- There¬ 
fore the overall voltage amplification 
of the cascade is g mn R a . It will be 
noted that this amplification is inde¬ 
pendent of g m ». It is desirable to have 
a large g in - to keep the voltage ampli¬ 
fication of the first stage small and thus 
assure its stability. 

30=/Wc J-F Amplifier 

By using a 30-mc i-f amplifier with 
cascade low-noise input, it has been 
possible to build a 3,000-me receiver 
with an rT noise factor of 7.4 (= 8.7 
db), as measured with a 3,000-mc kly¬ 
stron noise source. 


Figure 2 

A typical cascade low-noise circuit. Tlve d-c from the grounded-grid stage flows through Rt2, and Li. 














































Short Receiving "Antenna 
Resign Factors 


O.v Aim h \ n. ^Ijort antennas are eum- 
mnnl v <mphived with -itK) 500 kc radio 
range and _?00-1 (>()() kc radio-compas- 
receiver-, where .mLimactoTx prilorm- 
aiuv is Usually untamable with >yinr[- 
ricai win; T antennas having eighi 
foul horizontal and one-iont vertical 
section-. Both wi> arc Used lor the 
<*j vertical! v-pniur i/cd stg> 
naL. and she qp? tmtim receiving an 
temia i- a nun directional, vertical one 
winch |v meen-itive to hon/mnalK'- 
fadlno/.rd held*. AiiihiguuU'' nUorma 
tioii ti inoia likely In obtrijn h'nm 

range-retro ivtjr hiidalkit foils w hieh re- 

'|m>iuI tn other than vcl'Lcallv-polarfood 
signal-, and when med with radio- 
compa-- reeeivcTs -neb antenna- tend 
In reduce hearing accuracy a- a re-ull 
oi u broadening' of the mil in the da 
reel ion a I pattmi obtained iinir the 
loop ;md >eiM'antenna combination 
Used with thi- -et 

Broadcast Reception 

Since broadcast -latinn- emplov ver- 
nV.ii antennae, maximum recceer sen- 
uitisrst\ tn file vgrtrcally-pi dariz.ed 
1 ran -tmttei 1 signaL is obtained with 
verticaljy p<dari/xd rceeivjug antenna-. 
Any h<ir iy,i qually-polar ized pickup in a 
broadcast antenna serve* only tn in¬ 
crease hackg n mud noi-e and selective 
fading. 


Antenna Theory 

At fill-, pentU it may he wel 
view mna. of the basic principles ol 
antenna operation and general lv -ac¬ 
cepted definition-. Let its consider the 
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Major Problems Involved in the Design of Short Receiving 
Antennas (With An Electrical Length of Less than 10, 
Roughly Under 10\ At Standard Broadcast Frequencies), 
Particularly For Aircraft Application. 


by HARVEY KEES 

Chief Engineer 
Engineering Services, Inc. 


hyp< jiIh. I leal case of a short, -av, fvhi 
lout, vertical" rod used a*, an antenna 
in the -tandurd broadcast hand. 

It >ueh an antenna A imed tor tram, 
misAufo the lower end of the rod is 
connected to one terminal of an r-f 
signal ip Tier atom and the fit her ter¬ 
minal of the signal yei rent tor is 
grounded. Ihe current that llo\\> from 
the signal generator i> due to tile ca- 
]lwr;ty ol the rod to ground. I hi- r- >o 
'because tile rod obviously ha- 
i^ihle -era. 1 - resistance and induct A e 
reactance at broadcast frequencies, In 
iact. the current flowing at at)y point 
in the rod depend- on the capacity-ro- 
.groitiid of tile section of md above that 
[mint, Tint* the nm-i currem ibiwx at 
the ba-e oi (he rod. and the eurrent 
fopem nl! to /eru at the tip of the rod. 

I lie munition that obtain- in practice 
is graphically illustrated in fugme 2 
i he term effecteve height ol ail an 
lerma i- an arbitrary one which prob¬ 
ably would he better understood if »* 


A t 


Jo ^ ore 1 n tldl.i ;nul l/i wight» 


s n t\ pical ri'ctivt-r input circuit used with a short aiilcutia. Capiteiiv oi KsjJin hetwevn 
antenna and receiver is shown at C. »nd ,ir Cu, w c Imv* the stray lead ettgiacii) in t i receiver. Tltc 
IrmimcT (. , is used to compensate ior variation in anlcnna and lead in capaciiiuu. The tuned circuit 
with C- presents a very hlgh impcdaiuc to the antenna. tn h ai'priir* an equivalent circuit tur fl 
short aofenuji and capacitive load. The voltage induced in the an ten mi by rile r-f field, which is 
directIv prppnrtronal !u the aiitenna height, is indicated at ell. C-. is the receiver input and leadin 
eupacii\ . \ is equal to the Ttihagc produced at the input terminals which depends on the values 

nl Ci, CO aitd eTT 



ANTENMfl 

capacity 


I 

1 


A e H 


A) ^Fs 


T 


± 


if) 


were called c[jcctrcc length. At. any 
rales it i- merely a measure of the re¬ 
ceiving eitecti vtftu'ss of an anituma 
-micttire, as compared t.o that of an 
antenna winch lem uniform eurrcnl 
di-tnhmiem thrnu^liout il- length. ]>y 
delmilioii. the effective height ot a 
twti-foot vertical rod, surmosunttal by 
a lai’CTc (i)p-loadino caf.)aciu‘ plate sii 
that the currents at the base and at the 
apex oi the rod ;nv approximately 
equal, i- two feet. File effective heigtii 
of a two toot rod with no top-loading 
plate, whose current taper- nit linearly 
to zero at the apex, is one-half its 
actual physical h eight, hecau>e the 
average current in the rot l is one-ha I f 
that oi the top-loaded rod with uni¬ 
form current distribution. 

Idle >rrengfh of an r-f field i> usual¬ 
ly given in \mlts per meter, meaning 
wdt- per meter of effective height of 
the receiving antenna. That is, in a 
field strength of ]00 volts meter an 
antenna, with one ureter effect eve 
height will have lUO volt- induced in 
it and have an open-circuit voltage of 
100 volts. Similarly, the same antenna 
would have an ripen circuit voltage of 
100 millivolt- where the r-f held 
strength wa- 100 millivolt- iik.Tlu. 
Ibis is simply an arbitrary, and com¬ 
monly Used, way of describing the in 
tensity of an r-f held. 

It tollow- from elementary circuit 
theory that tlu* \oftage any antenna A 
capable ot delivering to a load is de¬ 
pendent upon the internal impedance 
<T tile antenna, hor example, actn.d 
inea-urernem- show the c’//dv/Ly heigh/ 
ot a two-tour vertical rod is tine foot 
and that its intern;*] impedance i- ap¬ 
proximately that ot a 5-mint'd capaeb 



















Figure 3 (right) 

Symmetrical 1' antenna performance. 
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C 0 = TOTAL LEADIN AND RECEIVER INPUT CAPACITY-MMFD 


Figure 2 (left) 

Current distribution on short antennas, with and without top loading. In top view, we have a 
short vertical antenna with no top load. The sinewave current distribution is a straight line function 
(or angles under 5°. At the bottom is a drawing of a short antenna with top loading. The 
magnitude of curreut is proportional to the top load capacity, since the sine-wave current distribution 
is linear lor antenna lengths under 5°. 
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tor. It is possible to devise another 
type of antenna structure also having 
an effective height of one foot, but 
whose internal impedance Is consider¬ 
ably less than that of the two-foot rod : 
for example, a one-foot rod sur¬ 
mounted by a symetrically located hori¬ 
zontal rod eight-feet long. Actual 
measurements show this latter antenna 
lias an effective height of one foot and 
the impedance of a 25-mmfd capacitor. 
Thus, the latter antenna, which has the 
same effective height as the former, 
is capable of delivering considerably 
more power from an r-f held to a 
finite load (such as, say, a receiver 
with a 500-ohm resistive input). 

In Figure la appears the schematic 
of the antenna circuit of a receiver 
designed for use with short antennas. 
The antenna feeds a load consisting of 
the lead-in and receiver—input ca¬ 
pacity. The input capacity of a well- 
designed receiver is usually under 20 
mmfd, and open-wire lead-in capacity 
is approximately 5 mmfd for each foot 
of length. 

The equivalent circuit of a short 
antenna connected to a receiver is 
shown in Figure lb, where the an¬ 
tenna is considered as a signal genera- 
tor whose impedance is the capacitive 
reactance of the antenna, and internal 
emf is equal to the product of the ef¬ 
fective electrical height of the antenna 
and the field strength of the impinging 
signal. The load on this generator con¬ 
sists of the receiver-input and leadin 
capacities in parallel. 

Thus 

E= (e)(/i) 


Where: 

E — voltage induced in antenna by r-f 
field 

e — r-f field strength 

h — effective electrical height of antenna 
However, not al] the voltage induced 
in the antenna reaches the receiver in¬ 
put terminals, because of the internal 
impedance of the antenna. 

V = (E) (C,)/(C« +Co) 

= (e) (A) (C,)/(C, + C.) (2) 

Where: 

V = receiver input voltage 
Ch ~ total antenna capacity 

Co — receiver-input and leadin capacity 

Now, if it is assumed that the cur¬ 
rent at the top of the vertical section 
of a symetrical T antenna is directly 
proportional to the top-loading capa¬ 
city and that the current distribution 
is a straight line, as illustrated in 


Figure 2, an equation can he written 
relating the actual physical height and 
effective electrical height of the struc¬ 
ture in terms of the capacities in¬ 
volved. 

Thus 

h/H= (Ca + C0/(2) (CO (!) 

When*; 

■H — physical height 
Ci = top-load capacity 

Combining equations (1) and (2) 

V/e= (H)(CV + C 1 )/(2)(CTACo). 

(3) 

Equation (2) describes the perform- 
of short symetrical T antennas in 
terms of easily determined quantities: 
the antenna capacity, G,; the top load 
capacity, G; the leadin and receiver 
input capacities, C 0 ; and the physical 
(Continued on page 34) 



Figure 4 

T antenna capacity plot. 
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MAKE A BIG DIFFERENCE IN RELIABILITY... ECONOMY... WEIGHT 


Under the most severe conditions in which your electronic instal¬ 
lations are expected to operate, Bendix* regulated dynamotors will 
deliver dependable, uniform voltage. You can count on them to last 
longer, too, because they are manufactured with the same painstaking 
care which has made Bendix Aviation equipment famous for quality 
all over the world* Before you design, write our engineering depart¬ 
ment for detailed information on Bendix regulated dynamotors. 

Dynamotors * Inverters * Convertors * D,C Motors ■ Carbon Pile Voltage Regulators 

RED BANK DIVISION of 

REP BANK. N J. 





Output voltage constant within plus or 
minus 2,5% at rated load, with as much 
as 30% input voltage variation* 

Consistent efficiency of associated equip¬ 
ment under extremes of temperature, 
humidity, altitude and vibration. 

Allows the use of smaller, lighter, less 
expensive components in design of elec¬ 
tronic equipment. 

Tube life materially lengthened due to 
narrow voltage tolerances. 
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XU3-12 Plug 
in the “XL" 
Series 




XK-3-12 Plug 
in the "XK" ’ 
Series 


TQ-1-12 Plug 
in the ”TQ r ' 

Coaxial 
Series P3-CG-12S 

Plug in the 
"P" Series 


03-11 Plug 
in the "O" Series 
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3209 HUMBOLDT $T„ LOS ANGELES 31, CALIF 

IN CANADA & BRITISH EMPIRE; 

CANNON ELECTRIC CO.. LTD., TORONTO 13, ONT. 

WORLD EXPORT (Excepting British Empire); 

fraZar & Hansen, 3oi clav st., san Francisco 
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Police F-M 

1 £ n-iiiwrri tn>W pil r;, 22 t 

- ii 3^ 1‘‘ Ititl-fH i antenna h n-cd no) t lu- 
nmhih' imW lor I raiwmh'd' ni and re- 
(Tpl ini-. \n inyvninu- 1 inemiatclnny 
and "tuh-MlijL’T nehuffff w imed be¬ 
tween llu- nwbrfe tranemiUer and Ir¬ 
an (T- 

In «t|K;i‘atinii iIh'm 1 vnit»- create unm 
cirnnu ■%« ; that niityoiriy t ran-mi me *i i 
'iyrtti'h iidlcnv onh (hr cin-rd circuit, 
path lit lhr antenna and caniaa rn>-- 
i ATT nilu flit- receiver in iTCtqdini] 

11 it iv\ri'M- ia into: thr mynah ruining 
Ann! rite antenna 1'ihd an 1 1 port circuit 
!«' dir Iran-niiiter and inllmv Hilly du- 
i'l'N^wd eimni path Ip dir tVeeiver 

A duplicate ^otup iv iwed a-, mair 
anee ayain-i Irprakdjrtvtw. 1 v\ur emm 
plt'UF ilTntral Mntion> arr Ivoriml under 
the duiiT tit ( ity 1 lalt, with a %vl n! 
relay eitTuiT- er<i-^-tNiknty the mri- 
mn reeri\riT and traiimniitew. Ii b 
ja^-ihl.e In -eUa.’t asu mir n\ ihrvn P>r 
<»pi-rathfii l>y remote eunsml imin die 
hrondeaM bomb. 1) a unit break- d$#tvt>q 
a dip n! the maudi actively^ number. 

Tbh rfotthli' ^y^Scfii :ih<> include-' die 
jTUtntr control emisule m die broad- 
caM bomb. \ wandanl upriyhl mural 
station cabinet lla^ been equipped with 
t\Vu complete remote emitroh, andi in- 
ternanurted m pruvi{!e >waudiinx ( U 
the pre-amp and line-amp unity in rame 
ei a 3>reakd( e\ n. 

Tin- antenna iimtldlation iA on the 
( itv 11 ah draue, M/' ahoN'e 1 rra Irvd, 

Ik caime of du- musually hiyh- noi m 
level in the duavirt^iwn area, talk-hack 
Mynah are picked up »m receiver ln- 
eat rd (ai a hill ,approx in lately 4/M 
above -ea level, and about lean* mile< 
nordn\e^t ol’ h'ity flail, fhoin the hill 
talk-hack h married by lelephone u ire- 
to the broadcast booth. An anxilury 
traiiMnitter in eovtT emeryeneie'- m 
iio\^ hetiiy nmlalled in the traiine a ter 
^tat ii at on thi^ hill. 
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ZOPHAR 

WAXES 

Ml COMPOUNDS 

and 


EMULSIONS 



Hundreds of standard 

JONES 

TERMINAL PANELS 

Complete equipment for 

SPECIALS 



Send your 
specifications 
for prompt 
— quotation 



Several pages of Jones 
Catalog No. 16 illustrate 
standard and special pan¬ 
els we are constantly pro¬ 
ducing. Latest special 
equipment enables us 
promptly ta produce prac¬ 
tically any panel required. 
Send print or description 
for prices, without obliga¬ 
tion. Hundreds of standard 
terminal strips also listed. 
Send far Catalog with en* 
gineering drowings Qnd 
data, 

JONES MEANS 
Proven QUALITY 


HOWARD B. JONES DIVISION 

Cinch Mfq. Corp. 

2460 W. GEORGE ST. CHICAGO 18, ILL. 
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F-M Frequency Checks 

(Continued from page 18) 

on the screen of the 'scope indicating 
a 1:1 frequency ratio. The setting or 
the audio oscillator tuning dial will 
now indicate the frequency deviation. 
Where sub-harmonics are being meas¬ 
ured, the deviation indicated by the 
audio signal generator is multiplied by 
the number of the sub-harmonic to de¬ 
termine the deviation at the final fre¬ 
queue}'. For example, if the signal 
measured is 1/10 the final frequency 
the measured deviation should be mul¬ 
tiplied by 10 to determine the final 
frequency shift. 

To determine whether the transmit¬ 
ter frequency is high or low, the stand¬ 
ard frequency is shifted in a known 
direction and whether the frequency 
difference with the transmitter in¬ 
creases or decreases is noted. 

Throughout the measurements, the 
zero-beat between the standard and 
WWV ■must be maintained carefully . 

During transmitter measurements, 
the audio input to the trails mitter 
should be short-circuited so that no 
modulation occurs. The short-circuit 
is recommended because any random 
noise modulating the transmitter, 
whether audible or not, will make a 
distinct beat note impossible. 

If the measurements are made in the 
close vicinity of the transmitter, diffi¬ 
culty may be had in reducing the signal 
pickup to such a value as to obtain a 
satisfactory beat. It was found when 
making the measurements in a strong 
signal field, considerable signal was 
introduced into the receiver through 
the speaker and power cords. At the 
KOCWFM transmitter measurements 
could be made in the near vicinity of 
the transmitter only if the exciter was 
operated without the final amplifiers. 

Frequency monitor crystals can be 
checked in a similar manner as that 
described for the transmitter. Nor¬ 
mally a loop of wire placed near the 
monitor oscillator tube will pick up 
sufficient signal to obtain a beat. In the 
case of one monitor, 4 the 5,400-kc cali¬ 
brate crystal can be checked very eas¬ 
ily by direct comparison to 100-kc 
harmonics. The running crystal usu¬ 
ally has such an odd fundamental fre¬ 
quency that it is best to check it at its 
final frequency (transmitter frequency 
plus 5,400 kc). Of course, wdien ad¬ 
justing or measuring the transmitter 
frequency, an indirect check is made 
on the monitor. Therefore the one 
measurement will gene rail}- be suffi¬ 
cient. 


3 Halli'c rafters SX-42 
4 G.E. 



T HE problem of meeting new 
and frequency requirements 


that keep* 
instep 
with 


power 
com¬ 
munications systems, with minimum ob¬ 
solescence, is solved by the Telepak 
line of transmitting equipment, the lat¬ 
est achievement in this field by Radio 
Receptor. 

Telepak consists of a basic frame supporting a series of separ¬ 
ately and easily removable units or cells of standard construction, 
varying in height according to power requirements. These unit 
assemblies are housed in standard cabinets, as illustrated. 


Any cell may be easily removed to permit servicing or replace¬ 
ment by a new unit of different function or frequency. This adapt¬ 
ability offers another advantage as it permits the combination of 
units of all ratings in a single installation. Units are available in 
power output ratings varying from 500 watts to 3 kilowatts. 

Remote control elements are also on the unit cell basis, and are 
capable of expansion along with other elements in the system. 

It will pay you to look into the many exclusive features of 
Telepak, Radio Receptor's new transmitting system that enables 
you to keep in step with Progress. 


Write tor the new Telepak Handbook containing information 
of value to every engineer. Address Department C-6 


Communications Division 

<3|p RADIO RECEPTOR COMPANY, INC. 

Since 7922 in Radio and E/ecfronics 
251 WEST 19th STREET • NEW YORK 11, N. Y. 























The Clarostal CIB Attenuator 
controls individual speakers 
without upsetting that multiple* 
speaker network and introduc¬ 
ing distortion. 

Compact, inexpensive, con¬ 
stant-impedance attenuator. 
Dissipates 10 watts at any 
setting. 

Linear attenuation in 3 db 
steps up to 30 db, and then 
final step to infinity. Zero in* 
sertion loss. 

8, 15, 50, 200, 250 and 500 ohm 
impedances. 2" dia. x 2 3 V' 
long. 

Highly recommended as in¬ 
dividual speaker control in 
multi-speaker P-A systems. 
Also as output level control 
for power amplifiers. 
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INDUSTRY ACTIVITIES 

Plan* ft r professional groups wjllim lU I 1< 1C 

« n. ,i 1 1 ' m mjir ■'.■■■ 1 i i vci j 11 \ 

'Up* vv‘11■ in e inni I.«. ;u£ 
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.u MimfiL v, 11 h iju ii(d titta It.i 111 *. l.nd-iCA-i im¬ 
pure* rtn|* fit id. 
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Ci'ity Rce-oarch and Development Company, it 
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The Emcloid Company. Inc., - i|on, a ■$%. 

[Ml .tl i \ \ . : j, i : | \. u i, 

WEBA-FM, York, ha- men .| it - 

!' IlfV in ■ ■ t •, . ;; j*( A 

Hjl- i ' . .'!• l ' '' ' ' 


A pi i I'n inary RMA committer m; y? i. . m~ .a 

' k ' 1 " ’ ml- r i m i: .riHi'd ! l\ M.-\ 1 ' fViU-.-m. 

I : V \ I • i • i' 
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KDTH-FM, I . I T « 
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.liner: I', MA-:-.d Riv , 1 IMn 

I'l-Alt I Alii he I k\\. 

Ti e Faivmeimt Park Commission m pi d ( .| f 1 

1 'In.', n * 11■ i-tiie lit v*'h-t ii - ■ I ! i" 

t adI',I eirl > P t.-* 

I'djumm.■» « eriudr - ■ uansrim u ' rm -\ , j 

: 'i . I ■ " t-r i'( |- ; | rt ,| l*H'- I . !ld • Mlc till 


PFRSON/tlLS 

P. B. Reed : i:: ; | : ,. v , 

I n d fi.. : -.id - .nltWiii: n V it.. i — ;n t'u- |. - ;< : j, 
ir. ^ • 1 • i f " r -ii-, m | A iA V ,-nr 

1 *’• l ! IC1 ' d< ! • • • 1 trill'll l Ul-rd ill !i..l|w- h, id 

'.inner- t t rn-ft Tl, ninU. I ..will main 

a. '■' ■ ■' 1 i , ! S 1 !. |.t M-nr, 1 ,..- 


Dr. Robert A. Millikan, i <i ii i d ,ji f repo i Hi 

t . 1: 11: i ii--. h'-sMiiA- "i 1 ii i." d •• ii:,! -# . 11; •. • 

• =' bir Idi./!. i, a in 1 .-At. \t d: 

’i'!' i ;n I R K VV 0"t ( Ye'd e*mr yri ie .), i< 

ill !•<• Sh id Ml! Ar]11. •*>, ( li.’l 1 ,,l.i > . ji f|n 

I'd' 1 ! i!: •• I tl I,-. . X y.d, 

H, Commander R. E- Trapour : ( S \A , i( 

M"IA'! Elk' n n :■!. ■: |.,'i.,|n. 
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PRECISION SERVICING 

and Testing of 

Communications Equipment 

( Rect i'. in s and Transmitters ! 

According to exacting factory 
specifications for: 

Sensitivity . . . A-F Response 

Inruije Rejection Ralios 
HamFvidilis, etc 

Test Equipment 

/'Scopes, Signal ( Ane ralors, t -1 c.) 

Also serviced and tested carefully 
according to laboraiorv standards. 

Hallicrafters 

\utlmri^ed Service Center 

Design and Construction 

or Special Klectronic Equipment 
J/i St’rv/ee ff 'tsvk ( t uaranteed 

WINTERS RADIO LABORATORY 

I? War rep Street i Room 317) 

N. Y. A N, V. Tel : COrtlamit 7-1361 
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MEASUREIMENTS \ 

MEGACYCLE 

METER 



Radio's newest, SPECIFICATIONS 

multi-purpose instru- 'Ag 1 |iil 'Jk'./ 
ment consisting of a oo-.c.iV-V’VnC ' . ' 

grid-dip oscillator : : " ■ : - 
connected to its FREQUENCY, 
power supply by a ■ b , ■ 

flexible cord, i 1 -it«. ■ ’F. 


A most versatile in¬ 
strument for the en- 


M00 ULATION ; 


J. E- Everett 

CLARQSTAT MEG. CO.. Inc. 285 7 N.6ih St., Brooklyn. N.Y. 

Jair.es J. Tynan minted 

id t],i "duel-. 

In finstla' CANADIAN ftlARCONI CO.. Ltd. KmiihIIi V. ('hum lias Ineii naiiiv* 

ill votidUd . Monlreal, P.Q. and branches pn difct intituntiM. W dliani A (i rax e.rlmue' 

".'lie" Illlllliiyt I 


gmeer, service-man 

or amateur. Write for POWER SUPPLY. 

j ■,■ , | MB*! lrtlts 3H'd' 

descriptive circular. s 


MEASUREMENTS CORPORATION 

B00NT0N A NEW JERSEY 




















Melville Eastham, chief engineer and former 
president (1915-1944) of the General Radio Com¬ 
pany, received (he 19dS New England Award, 
at the annual meeting of the Engineering So¬ 
cieties of New England, at Boston. 



M. Eastham 


Marcus A.. Acheson is now chief engineer for 
the radio tube division of Sylvan! a Electric 
Products Ine. Acheson was formerly manager 
of the advanced development department of the 
Sylvania Central Engineering Laboratories at 
Kew Gardens, N. Y, 

Raymond K. McClimtock has beeoine assistant 
to Acheson. MeCi.intock was formerly engineer¬ 
ing manager for Sylvania’s international divi¬ 
sion. 


Irving Rose, who was president of Rcmco Elec¬ 
tronic. Inc., New York City, died recently. 

Charles F, Stromeyer, vice president of the 
Hytron Radio and Electronics Corporation of 
Salem, Massachuset.ts, has become president of 
Remco. William W. Roberts, chief engineer, 
will continue as vice president. 


LITERATURE 

Allied Control Company, Inc,, 2 East End Ave¬ 
nue, New York 21, N. V. have prepared 1 re¬ 
lay guide. 

Data presented include maximum contact 
arrangements; contact rating current, d-c and 
a-e; coil operation, a-c and d-c; coil data in 
volt amperes a-c or watts d-c; maximum d-c 
ohms of standard coils; maximum rated volts 
of standard coils; dimensions, including length, 
width and height; weight in ounces. 

Sorensen & Company, Inc,, Stamford, Connecti¬ 
cut, have released a 20-page catalog describing 
electronic control of voltage and current. 

A /#y chart which permits a basic regulator 
to be modified to fit an unusual set of con¬ 
ditions appears in the catalog. 

Catalog also contains photographs of applica¬ 
tions, circuit diagrams, efficiency and perform¬ 
ance curves. 

The Industrial Photographic Division, Eastman 
Kodak Company, Rochester 4, New York, have 
released a 4-page catalog describing Kodak 
linagraph films and papers for use in instru¬ 
ment recording. 

The booklet describes 11 films and papers 
used to record oscillograph traces and similar 
phenomena. Complete information is given re¬ 
garding speed, contrast, color' sensitivity, etc. 

P. R. Mallory & Co,, Inc., 5029 E Washington 
St., Indianapolis 6, Ind., have prepared a 80- 
page manufacturer's catalog, Number 1, which 
covers the Mallory line of capacitors, contacts, 
rectifiers, resistors, switches, vibrators, weld¬ 
ing tips and holders, special metals and alloys, 
as well as their line of speeial metallurgical 

products. 

Hazard Insulated! Wire Works, division of the 
Okonite Co., Wilkes-Barre, Pa,, have prepared 
a 48-page building wire guide, with data on 
insulations, wires and cables, splicing tapes 
and insulating finishes. 

Engineering tables on characteristics of 
stranded and solid copper wire, current carry¬ 
ing capacities, temperature conversion, etc., 
are also offered. 

JLenkurt Electric Co., 1124 County Road, San 
Carlos, California, have prepared a 24-page 
booklet. Traneors by Lenkurt describing their 
line ol molded magnetic cores, core assemblies, 
coil assemblies, and filters. 

Djscussed are properties of powders; media nig 
cal considerations related to the parts; per¬ 
formance notes on finished units; and fre¬ 
quency, permeability, Q, and temperature sta¬ 
bility characteristics of the three standard 
Viowdcrs listed. 


Audak Tuned-Ribbon Pickup 

The tuned ribbon reproducer, Audak’s model 
79-G, described ia the New Products column 
of April Communications was specifically de¬ 
signed for use in Garrard record changers. 



In 1917 COTO-COIL 
was born . . . 



Por 30 years Coto-Coil has been wind¬ 
ing coils which have helped make 
practical theories first demonstrated by 
Faraday 150 years ago. Our modern 
facilities and "know how" can 
provide the windings you 
need. We shall be 
glad to quote 
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THE NO. 92105 

SS5R 


Single Sideband Selector 

We announce Ihe No. 92105 Single 
Sideband Selector, see April QST for 
technical details, which permits single 
sideband selection with your present 
receiver! Produced in co-operoiion and 
under exclusive U.S. potent license 
(2,364,863 and others) with the J.L.A. 
McLaughlin Reseorch Laboratories* 


JAMES MILLEN 
MFG. CO., INC. 

MAIN OFFICE AND FACTORY 

MALDEN 

MASSACHUSETTS 



Receiving Antennas 
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T antennal, calculated trolii imm 

{127) and ( 17 i ), section 2. parayraph 
31 ciL luh'tio 'F.Nf/iiU* i*f\2 
( Kir-t Jklninn i h\ IT K. Turman. in 
MiiiH’ instances, such it* on aircraft, 
flat, hnrizonral metal plate- ma\ la 
used In advantage ;w lopTnadkiy ele¬ 
ments; however, it is rather diHindi 
lo calculate capacity cur\e- fur diem 
because them capacity depends on the 
■Tape, as ivcll as the area, ui the 
plates. Prom the standpoint ui ca¬ 
pacity arm. lony narmw lop leadiny 
elements arc the mow clfeeiive. I he 
i??ti ui flat, vertical lop liuidhsy sheet- 
(s nut yeiicralh redmmiended a- it is 
de Treble to Concentrate I he I op-load¬ 
ing’ capacity at the tup *>i (hr auicima 
structure. 

Proctico/ Applications 

The full*many information Tirmld he 
obtained before an antenna deTyn is 
attempted 

f / )—I he lirid sti'ciiytii nt the 
weakest “uyiial it m dcmrrd t-u n 
celvc A value ui A null! volt metrr 
H considered by the b( t a- the 
In minium imeliil signal imm stand¬ 
ard broadened >laiioim 

(3) — ReCeTa i senTli\ Py, ex- 
piT'Nial ;c the umiinmin i -1 input 
V' Tayr leyuired at the antenna tcr- 
liimaK tn produce sat Maemr \ re¬ 
ceiver out put 

(3) — KTrrivei input capacity, 
which can he estimated hum all m- 
-peetimi ui the mechanical layout of 
die receiver, m mva.sttVef! uij a </ 
tnetrr with the reccivei Unecd tu the 
O iiu iei ircspK’UCv 

i / } —I,e;ulm rapacitm TTw m the 
capacity m-yround 0! the Icadm 
win Irnm the input terminals id 
thy l'cCel\e)‘ tii tin haw nt ihe ail 
lei mil Open-wire lead in capacity 
can he determined ironi idy 7n, me- 
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Permits accurate retinal net ion of 
thr ee-dimensional master on any 
of four reduction ratios. 


Wm///e' eV/T cm’- L ea i's a/i/i’.vh 

Mico Instrument Co. 

8HA TItOWHKIDGK STHEET 

CAMBRIDGE. MASS. 
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tion 2, paragraph 31 of TermaiFs 
Radio Eh give erf Handbook (First 
Edition). A value of about 5 mmfd/ 
foot is obtained with #18 wire, J4" 
off a metal surface. 

Sample Computation 
As an example, vSUppose in an an¬ 
tenna for an aircraft radio-range re¬ 
ceiver, 00 desired to receive % 
millivolt/meter signals, ( 2 ) an input 
voltage of 25 microvolts is required 
for the receiver, (3) the receiver in¬ 
put capacity is 25 mmfd, and (4) the 
leadin length is five feet of open wire 
having a total capacity of 25 mmfd. 

It will be noted that the combined 
leadin and receiver-input capacity is 
50 mmfd, and that 25 microvolts are 
required to operate the receiver satis¬ 
factorily. Figure 3 shows that a wire 
T antenna one-foot high requires a 
four-foot horizontal section to deliver 
E3 microvolts to the receiver. The 
rough estimate made from Figure 3, 
by multiplying the abscissa by En will 
show that an antenna j4-foot high 
with a 12-foot horizontal section will 
also do the job. 

A more precise prediction can be 
made for the -foot antenna by use 
of equation (5). From Figure 4 it will 
be noted that the total capacity of a 
Yz by 10-foot wire T has a capacity of 
28 mmfd and that the capacities of the 
vertical and horizontal sections are 2 
and 26 mmfd, respectively. By equation 
(3) the voltage delivered to the re¬ 
ceiver is 

F = [(28 + 26)/(2) (28 + 50)] 

(YE) (.305) (y 2 ) - 0.026 millivolts 
which is sufficient for the receiver. 
Broadcast Reception 
It seems to be the general consensus 
that a long wire stretched out in a 
random manner is a good broadcast 
receiving antenna. On the other hand, 
a consideration of equation (3) and 
antenna theory indicates that a vertical 
wire of the maximum practical height 
will give optimum results. A simple 
experimental check will prove the 
theory. If a broadcast receiver with an 
output indicator is set up in an open 
area, and connected to a ten-foot wire 
antenna, it will be found that much 
more voltage is delivered to the re¬ 
ceiver when the wire is stretched ver¬ 
tically than when the same wire runs 
horizontally. It requires only a little 
careful experimentation to confirm that 
best broadcast reception is obtained 
with antenna having the maximum 
possible vertical height and capacity 
concentrated at its top. Attention is 
called to the fact that many so-called 
all-wave noise-reducing antenna sys¬ 
tems actually provide little noise re¬ 
duction in the broadcast band where 
what is supposed to be the leadin ac¬ 
tually functions as the antenna, top 
loaded by a short-wave doublet. 



TRANSMISSION LINE 
FOR FM-TV 


Offering the dual advantage of easy, solderless assembly 
and a constant impedance of 51.5 ohms, this new ANDREW 
FM-TV line is available in four diameters. Each line fully 
meets official RMA standards. It also is recommended for 
AM installations of 5 Kw or over. 

Fabricated in twenty foot lengths with brass connector 
flanges silver brazed to the ends, sections are easily bolted 
together. A circular synthetic rubber "O" gasket effec¬ 
tively seals the line. Flux corrosion and pressure leaks are 
avoided. A bullet-shaped device positively connects inner 
conductors. 

Close tolerances are maintained on characteristic im¬ 
pedance in both line and fittings, assuring an essentially 
"flat* 1 transmission line system. 

Mechanically and electrically better than previous types, 
this new line has steatite insulators of exceptionally low 
loss factor. Both inner and outer conductors of all four 
sizes are of copper having very high conductivity. 

Flanged 45 and 90 degree elbow sections, and o complete 
line of accessories and fittings available. 

Better be safe, than sorry. Avoid costly post-installation 
line changes. Get complete technical data, and engineer¬ 
ing advice, from ANDREW now. 
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ATTENUATION 

CURVE 

show* totol lots plus 10% derating 
factor to allow for resistance of joints 
and deterioration with time. 

Four diameters available: d'/a"— 
3Va"—1 Vs" and 
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CORPORATION 

3 6 3 EAST 7 5th STREET • CHICAGO 19 
Pioneer Specialists in the Manufacture of a Complete tine of Antenna Equipment 

















































































HERE IS 
ADVANCED 

RELAY ENGINEERING 


The ''BO J ' relay is an 
all-purpose double pole 
power relay, tike olher 
Allied types it is rug¬ 
gedly designed yet lea- 
lures compactness and 
minimum weight. This re¬ 
lay utilizes molded Bake 
iile insulation throughout 
Contact rating is 15 am¬ 
peres at 24 volts DC or 
110 volts AC non induc¬ 
tive- The "BO" relay can 
be furnished normally 
open, normally closed or 
double throw and is 
available for either AC 
or DC service. Weighs 
4 ounces- 

Height: 1 7/8"; Length: 
1 5/8"; Width: 1 13/32". 


Keeping pace with the constant 
engineering progress of manufac¬ 
turers whose products require 
electrical control . . . anticipating 
their requirements . . . epitomizes 
Allied's philosophy. The all-pur¬ 
pose double pole "BO" type illus¬ 
trated above is an outstanding 
example of this practical policy. I 
Let your control problems become 
our engineering projects. 




Manufacturers of Precision f/ec/r/co/ Resistance Instruments 

337 CENTRAL AVE. • JERSEY CITY 7, N.J. 
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for new CONSOLE INSTALLATION 
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Bulletin 


The flick of a finger operates the 
polenled “Gove" Vertical Allen- 
uaior Representing Ihe very Idlest 
in b/oodcast component, these 
units, ore suiioble for every type 
of sound equipment from elabor¬ 
ate broadcast stations to the 
simplest P.A, system Unit gives 
smooth eo.sy operation ond con 
be cleaned from front of panel 
by removing esculcheon Com¬ 
pletely shielded ond dust proof 
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The Decade Resistance Box 
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it is usually operated from a six-volt 
storage battery, A vibrator type 
power supply provides the plate volt¬ 
age. 

In application, the radiated field to 
be measured is tuned in on the shielded 
loop antenna and noted. 

The amplitude of the unknown volt¬ 
age is determined by comparison to a 
signal of the same frequency and 
known voltage, which is also intro¬ 
duced into the loop. 

A superhet receiver, which serves 
as a means of comparison, is used in 
conjunction with a calibrated attenu¬ 
ator. 

The following formula is used to de¬ 
termine the strength of the received 
signal in microvolts per meter: 

K A M 

e — - 

/ 

Where: 

c : ■ Microvolts per meter 

K ~ A constant found in table of 
instruction book 

A — Attenuator setting 

M ~ Output meter reading in micro¬ 
amperes 

/ = Frequency of received signal 
in kc 

The field intensity meter is used to 
determine the strength in exact fig¬ 
ures of a given radiated signal. Thu* 
after a series of readings is made, the 
total area of a radio station’s primary 
coverage may be plotted and measured 
with a planimeter to obtain the final 
figure in square miles. 

The radiation efficiency of a given 
antenna may be found by measurements 
with this meter and with the use of 
charts and tables. The general effi¬ 
ciency of an antenna system is gauged 
by millivolts per meter, per kilowatt, 
unattenuated, at one mile. The rules 
and regulations set forth the figure of 
265 to be an antenna of practically 
perfect radiating characteristics. 

There are two stations, to our 
knowledge, that have exceeded this 
figure: WLW and WISH. 

Here at WIS the figure is 199. 
(Our antenna height is .204 wave¬ 
length which is below the optimum of 
.625 X). 

Test Equipment Racfc 

The test equipment rack shown in 
the photos was constructed of yq 
angle iron for the supporting corner 
legs and yi" angle iron for the fram¬ 
ing of the five shelves. All shelves are 
20" x 28" and made of yi" plywood; 
they are spaced 16" apart except for 
the bottom shelf, this being 12". 
The whole frame is all-weld construc¬ 
tion and was made locally at a cost of 
$19.00. The frame is painted black, the 
shelves medium gray. 












Amperite 

MICROPHONES 

The ultimate in microphone quality, 
the new Amperite Velocity has proven 
in actual practice to give the highest 
type of reproduction in Broadcasting , 
Recording , and Public Address , 

The major disadvantage of pre-war velocities has 
been eliminated—namely '‘boominess” on dose 
talking. 

• Sho k r rigid into the now Amperite I 'elocity or stand 
2 feet aw tty- the quality of reproduction it, always ex¬ 
cel lent. 

• Hafntunu: distortion is less than 3%, (Note: best 
studio diaphragm mike is 500% higher.) 

• I’taetreally no an%ie tlin ririi itia~ 

turn . . . 12iU front and hack. 
(Best studio diaphragm micro¬ 
phones . discrimination 

800%. higher.) 

• One Amperite Velocity Micro¬ 
phone will pick up an entire 
symphony orchestra. 

STUDIO VELOCITY, finest 
in quality; ideal for Broad¬ 
casting and Recording 
Models R80H-R80L, List $80.00 

There is an Amperite Microphone 
for every requirement. 

WRITE FOR ILLUSTRATED 
P.G. Dynamio 4-PAGE FOLDER giving full 

ModeU PGH, PGL . , , N ^ 

List $32.00 nformation and prices. 




Amperite 


Velocity Microphones 
for Public Address 
M fid e I & RBHG, R BIG 
List $42.00 



“Kontak” Mikes 
Model SKH. list $12.00 
Model K K H, list $18.00 


Address InQdlry 
attention Dept. C 


"fiiMPERlTE (ornpjny lnc 

56J BROADWAY NEW YORK 12. N. Y. 


Ill Canada: 
Allas Radio Corp. 
T>!>0 King St. W, 
Toronto, Ont. 
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Microphones, Pickups, And Turnfab/es 
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*l(Jtutted 

★ PHYSICISTS 

★ RADAR ENGINEERS 

★ SYSTEMS ENGINEERS 

★ ELECTRONIC ENGINEERS 


To enable us to carry out our long-term engineering 
program on missiles, radar, communications, etc., 
we must add a considerable number of qualified 
graduate engineers with electronic, research design 
and/or development experience to our staff. Please 
furnish complete resume of education, experience 
and salary expected to: Personnel Manager 

BENDIX RADIO DIVISION 

Bendix Aviation Corporation 
Baltimore 4, Maryland 
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connecting the various leads going' to 
the turntables, mikes, switches, etc. 

Monitor Amplifier 

A 14-watt p-a amplifier 7 was chosen 
as the monitoring amplifier. This 
particular amplifier has two separate 
input channels, one microphone and 
one phonograph, each having its own 
gain control. The mike-input channel 
is employed lor monitoring and cue¬ 
ing purposes, while the phono channel 
is connected across the telephone line 
going to the main studios. The phono 
channel thus serves to monitor pro¬ 
grams originating in the La. Porte stu¬ 
dios as well as programs originating 
in the Michigan City studios, since the 
line is cued at all times at the main 
.tudios, when the Michigan City stu¬ 
dios are in operation. A matching 
transformer is used ahead of the mi¬ 
crophone (cueing) channel of the am¬ 
plifier to effect an impedance match 
from the 250-ohm mikes and turntables 
to the high-impedance amplifier input. 
No matching transformer is used on 
the phono channel. Being a high resis¬ 
tance unit, bridging it across the phone 
line does not affect the phone line 
characteristics, and the gain and qual¬ 
ity of the amplifier are satisfactory, 
even though there is an impedance 
mismatch. 

The monitor output is fed to two 
monitoring speakers; the 500-ohtn tap 
on the monitor output transformer was 
used, and associated with each speaker 
is a line to voice-coil matching trans¬ 
former, and an 8-ohm T pad for vary¬ 
ing each speaker's volume separately. 
An 8" p-m, 8 mounted in wall baffle, is 
used as a lobby speaker. 

/nsfa/laf/on Comments 

Some hum difficulties were experi¬ 
enced in the original installation. 
However, proper placement of a-c 
lines, and common grounding of all 
the equipment, brought the hum down 
to a very low level. The frames of the 
lever action swatches were grounded to 
eliminate hand capacity effects. While 
the power supply for the remote ampli¬ 
fier is well shielded, it was found that 
it must be kept some distance away 
from the desk microphone to com- 
pletely r elimina’e hum pickup from this 
source. 

This installation has definitely in¬ 
creased our listening audience, since 
we can now give adequate service to 
schools, religious organizations, local 
news coverage, and the like, in both 
Michigan City and I aPorte. 
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ANSWERS EVERYDAY NEEDS ECONOMICALLY 


Relays are available from stock in 
general-purpose, industrial, and radio 
amateur types for continuous or inter¬ 
mittent duty. 

Vitrohm wire-wound Fixed Resist¬ 
ors are available in 8 stock sizes from 
5 to 200 watts. Adjustohms in 7 stock 
sizes from 10 to 200 watts. Plaque 
Resistors in 3 sizes from 20 to 125 
watts. Discohms in 18 watts. Strip- 
ohmn in 5 stock sizes from 30 watts 
to 75 watts. Ring-type close control 
Rheostats in 4 stock sizes from 25 to 
150 watts. (Plate Type Rheostats rec¬ 
ommended for larger sizes.) Wide 
variety of Resistance Values. 
AUTHORIZED DISTRIBUTORS EVERYWHERE 

WARD LEONARD ELECTRIC COMPANY 

Radio & Electronic Distributor Division 

53-M West Jackson Blvd., Chicago A. U.S.A- 


SEND FOR HELPFUL CATALOGS 

Catalog D-30 gives complete 
data and listings on srock 
units available in Resistors, 
Rheostats and Radio Amateur 
Relays. Catalog D-20 lists In¬ 
dustrial and General-Purpose 
Relays. Write for them today! 


MASTER AUDIO SYSTEM 


Center section of the master audio control 
setup being built for WHN. Equipment with 
six studio-control consoles and twelve audio 
racks will be installed in the new WHN stndios 
at 711 Fifth Avenue, New York City, At the 
controls ore H. J, Lavery (left) and J. F, 
Pulmquist of the RCA broadcast audio section. 


TV TRANSMITTER INSPECTION 


J. Leonard Reinsch, kneeling (left), managing 
director of the James M. Cox radio stations, 
and chief engineers of three Cox stations in¬ 
specting one of the three RCA 5-kw tv trans¬ 
mitters purchased for each of the Cox stations. 

Left to right: E. L. Adams, WHTO, The 
Miami Broadcasting Company. Dayton; C. F. 
Daugherty, WSB, The Atlanta Jonrnal, Atlanta; 
P, G, Walters, of RCA’s Atlanta office; M. C. 
Scott, WIOD, The Isle of Dreams Broadcasting 
Corp., Miami; Reinsch; and M, A. Trainer, 
manager of RCA Television Equipment Sales. 





















Be assured of maximum reception and trouble- 
free operation with Brach FM & TV antennas. They are 
recommended for their simplicity, ease of installation 
and durability by service-men, installation engineers 
and dealers. Brach features a complete line, engi¬ 
neered for maximum performance and to meet all 
individual problems and requirements. 

All antenna kits are complete, containing a five 
foot steel mast, non-corrosive aluminum elements, 
ample down-lead, all necessary hardware and the 
Brach Universal Base Mount which permits a 360° 
rotation of the mast to any position on any type of 
building after the mount has been secured. Guy wires 
are also included and give complete protection and 
stability to the installation. 

Brach antennas feature a low standing wave 
ratio for peak reception and can be obtained to cover 
all channels from 44 to 216 MC Each type of antenna 
has been tested to give a uniform pattern over the 
frequency range specified. 
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eftACH STRAIGHT dipole 
FOR FM #334 88-100 MC 

FOR TV #333 44-88 MC 

Acceitory Reflector Kit— 
Fo' FM #334-R 
Actejiory Reflector Kit— 
For TV it 333-R 



brach straight dipole 

SHOWN WITH REFLECTOR 


ATTENTION, USERS OF PRIVATE BRANDS 

L S. Brach Mfg. Corp., experienced in the de¬ 
velopment and manufacture of all types of receiving 
antennas, offers engineering and mass production 
facilities for the design and production of antennas 
to individual specifications. 



SEND FOR CATALOG 



6R ACH MULTI BAND 
FOR FM & TV ft 344 
jM- 108 MC 174-214 MC 
(Atcoijory Reflector Kit 
it 34J-R Ct lllutlroled) 


Department S 



BRACH 8ROAD BAND 
fOR Fm & TV #338 
JJ-10S MC 
T74-21 4 MC 


SHEETS 



FOR FM #3_46 

88-108 Mcf 


BRACH FOLDED DIPOLE 
FOR FM #335 68-108 MC 

FOR TV # 337 44-38 MC 

Acceuofy Reflector Kit— 
For FM #035-R 
Attetjory Reflector Kit— 
Fo. TV #337-R 



BRACH 


UNIVERSAL 
BASE MOUNT 


' 


ADVERTISERS IN THIS ISSUE 

COMMUNICATIONS INDEX 
MAY. 1948 

ALLIED CONTROL CO,, INC, ft 

Agency: y |< hi f t Ai hci l:n . 

AMERICAN MICROPHONE CO. . . . . | 

Agency: K.*». OmAIiu-t iv yviui,- 

AMERICAN TELEPHONE & TELEGRAPH CO. 

BOOK C.'V<r 

Agency: V \\ .un a s,in. ire 


AM PE RITE CO. . . . . 

Agency; ||. ,1. thiM Cu 

ANDREW CO. :r, 

Agency: I; i > t r -:: i 

BENDIX AVIATION CORP RED BANK DJV. ?H 

Agehcv: M.hiltti .V Plain-,. Rir 

BENDJX RADIO DIV. BE.N0 IX AVIATION 

CORP. :J8 

Afioncy: ,\lin .\taullll .fii|iji A- AiLiHis,. Inc. 

L. S. BRACH MFG. CORP. 40 

Agency: \ \Y. Lr*fii Cm. 

CANNON ELECTRIC DEVELOPMENT CO. 30 

Agency: (»:*•tv. 

clahostat mfg. co.. inc. . 

Agency; Anglin C l.fr-pir. 

THE CLEVELAND CONTAINER CO. M 

Agency; Th- in** i'», 

CONCORD RADIO CORP. 5M 

Agency; I-; 11 Hi\'evi; ,\'K .tyi-iirv 

COTO-COIL CO., INC. ; L> 

Agency: T i ;mk K. I kuPc k IV . J m 

ALLEN B. DuMDNT LABORATORIES. INC. . 7 

Agency: At OFT hi C k: SUjIT 

GENERAL RADIO CO,. Inside Back Omm 


HOWARD B. JONES DIV. CINCH MFG. CORP. W 

Agency: Mvirfljf Sumnnte* \-iu-! l him# 

MEASUREMENTS CORPORATION. H 

Agency; L'-eTnirk Smilli 

MICO INSTRUMENT CD. . , . 34 

JAMES MILLEN MFG. CO.. INC M 

PH1LC0 CORPORATION * 

Agency; JuDiu: i; ivrhn-fr t'■ 

RADIO CORPORATJON OF AMERICA M 2l 

Agency; J \y n||t»t 'FbiijilWbo ( ' ! - 

RADIO RECEPTOR CO., INC. 3l 

Agency: Wiilirt #MiIl -VK 

SIMPSON ELECTL-RC CO. 5 

Agency: ktvjikn \ Dir'. 

SORENSEN & CO.. INC.I ittiili: Fitlirt C-tTVKr 

Agency: Jfefin A SRmlwli. Pit 

SPRAGUE ELECTRIC CO. * 

Agency : Tin- JJ;u i * V Ip i«kv < 

SYLVANIA ELECTRIC PRODUCTS. INC . i 

Agency; X-nuTI JfatlttnMi i V 

TECH LABORATORIES. INC. . 

A gency : l.i-v. is A 'It ALentA' 

U. S. TREASURY DEPT . 


L. S. BRACH MFG. CORP. 

200 CENTRAL AVE., NEWARK 4, N. J. 


WARD LEONARD ELECTRIC CO. 

Agency; Jhvnv 11 '! • Uh-UL A’.G 

WINTERS RADIO LAB. . . - - 

Z0PHAH MILLS, INC. 

Agency; < * 11 r: i: \G ;lM A0\ Aim m-y 


3<l 

32 


WORLD’S OLDEST AND LARGEST MANUFACTURERS OF RADIO ANTENNAS AND ACCESSORIES 


























TO MEASURE 

• RESISTANCE 

• INDUCTANCE 

• CAPACITANCE 

• STORAGE FACTOR 

• DISSIPATION FACTOR 

IN 

ANY LABORATORY 


C COMPLETELY self-contained, portable and 
J always set-up for immediate use, this im¬ 
pedance bridge is indispensable in any labora¬ 
tory where electrical equipment is used. No 
hastily putting together a circuit, finding an oscil¬ 
lator and a detector and then a power supply . . . 
they are all here permanently assembled in an 
accurate instrument . . , always ready to use 
at any time. 

Over the major portion of its ranges this 
bridge is accurate for the majority of routine 
measurements in any laboratory. The ranges 
are: 

RESISTANCE: 1 milliohm to 1 megohm 

INDUCTANCE: 1 microhenry to 100 henrys 
CAPACITANCE: 1 micromicrofarad to 100 
microfarads 

STORAGE FACTOR (X/R) : .02 to 1000 
DISSIPATION FACTOR (R/X): .002 to 1 



►> GENERAL RADIO COMPANY seek. 


The bridge includes built-in standards, bat¬ 
teries, a 1000-cycle tone source for a-c measure¬ 
ments, a zero-center galvanometer d-c null de¬ 
tector, and terminals for a headset for 1000-cycle 
detection. Provision is made for use of an ex¬ 
ternal generator for measurements over a wide 
range from a few cycles to 10 kilocycles. Direct- 
reading dials add greatly to the ease and rapid¬ 
ity with which measurements can be made. 


30 Weit Si.. New Verk £ 


320 5, Michiear* A**,, Chirac* S 


950 N. HigMjnd Avc., Lot Ane*k* 30 


Type 650-A Impedance Bridge . . . $240.00 
In Stock for Early Shipment 


reactance chart 

AUri tilt ciHTijpendln] tc.ln 


IT’S FREE! 


WRITE 
FOR THIS 
REACTANCE 
CHART 


This wall-size churl is designed 
to find Lhe reactance or a given 
inductance at a given frequency; 
the reamnee ol' a given capaci¬ 
tance at a given frequency; the 
lesonanl frequency of a given In 
(hictance and capacitance It is in 
tun parts lo he read to two of 
[luce significant figures 

WRITE FOR YOUR COPY 











































Traffic is heavy under the street, too 


Surely the busiest thoroughfare in the world is a telephone 
cable. But it is more than “telephone”; for these thousand 
or me*re wires*, carrying sound and pictures at lightning 
speed, are highways for many ddlerent services. 

1 .aeh one oi these presents its own problems to Bell 
l aboratories scientists and engineers: for the telephone 
diflors I mm fele\ ision, and television differs from a radio 
program And yet they have an essential unity: they 


involve transmission of alternating currents, with frequen¬ 
cies from zero up to several million cycles, Lach calls (or 
new thinking, new ideas, new goals of accomplishment., 

The diversity of the cables many services speaks ba¬ 
the unity of Bell Laboratories* purpose. That is, to know 
the theory of communication so thoroughly, to practice the 
art so skilfully, that any transmission of sight or sound 
can reach its destination clearly, quickly, economically.,' 



TELEPHONE 


TELEVISION 


AIR TRAFFIC CONTROL 


TELETYPE 


TELEMETER 


ALARM SYSTEMS 


FACSIMILE 


BELL TELEPHONE LABORATORIES 

Exploring and inventing, devising and perfecting for continued improvements and economics in telephone service 
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PRECISE VOLTAGE REGULATION FOR TESTING RELAYS 




Spencer Thermoslol Compony uses Sorensen 
voltage regulotors to lesl their Klixon C-6360 
motor storling relay. They soy, "Sorensen regu¬ 
lotors speed up our testing processes by pro* 
viding a steody supply of current enobling us 
la lurn out a uniform product." 

Model 1000 shown provides full prolection of your 
unit against OV'Ffi LOAD ond OVER VOLTAGE. 


Sorensen protects your equipment against over load and 
over voltage and at the same time provides regulation of 2/10 
of 1 % with a minimum of wave distortion and wide input ranges. 
Precision Klixons are themselves assembly line tested with Sorensen 
regulators, tn turn, Klixon units installed in Sorensen equipment pro¬ 
vide automatic shut-off of the output in case of over load. In prac¬ 
tically all AC and DC units the Heinemann circuit breaker incorporated 
inta Sorensen regulators insures against over voltage. 



Write today and arrange to have a Sorensen engineer analyze 
voltage regulation requirements in your plant, He can select a stand¬ 
ard Sarensen unit from 150 VA to 20 KVA to fit yaur most exacting 
app/rcation. 


SORENSEN 



A COMPANY 


SORENSEN & COMPANY, INC. 

375 FAIRFIELD AVENUE • STAMFORD, CONNECTICUT 
The First Line of Standard Electronic Voltage Regulators 
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PIONEER 


PIONEER EQUIPS GROUND *STATtONS WITH 

Wilcox Type 378A Package Radio 


PACKAGE DESIGN SPEEDS YOUR INSTALLATIONS 

TheType378A is complete from microphone io antenna, ready 
for connection to powermoins. It is designed for aeronautical 
VHF ground-air communications at smoller traffic centers. 


PROVEN COMPONENTS INSURE QUALITY AND 
PERFORMANCE -The Type 305A VHF Receiver and 
Type 364A VHF Transmitter (50 wotts) are the principal 
components of the 378A. Long used separately and 
field-tested by leading airlines, these units are now 
avoiloble in package form. 


NEW AIDS TO CONVENIENT OPERATION 

The telephone hondset with its convenient push-ta* 
talk button, serves as both headphone and micro* 
phone, with an auxiliory loudspeaker for incom¬ 
ing calls. The 378A Includes desk front, message 
rack, and typewriter space — there are no ac* 
cessaries to be added. 


LOCAL OR REMOTE CONTROL- If de¬ 
sired, the control panel can be removed 
and the 378A remotely controlled, either 
by re-installing the panel at the operat¬ 
ing position or by simple adaptation to 
your existing control equipment. 


* Pioneer aircraft are afsa 10 0% equipped 
with the new WILCOX Type 361A 
Airborne VHF Communication System. 


WILCOX ELECTRIC COMPANY 


KANSAS CITY 1, MISSOURI 

WILCOX Means OependabJv Cortimumcalton 


for complete information 
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New York Telephone Company 
men watch as a crossbar dial sys¬ 
tem reports to its test frames at 
exchange “Watkins 9,” New York. 


A Dial System Speaks for Itself 


As dial systems have been improved, so also 
have the means of keeping them at top effi¬ 
ciency. Even before trouble appears, test 
frames, developed in Bell Telephone Labora¬ 
tories, are constantly at work sending trial 
calls along the telephone highways. Flashing 
lamps report anything that has gone wrong, 
and the fault is quickly located and cleared. 

If trouble prevents one of the highways 
from completing your call, another is selected 


at once so that your call can go through with¬ 
out delay. Then on the test frames lights flash 
up telling which highway was defective and on 
what section of that highway the trouble 
occurred. 

Whenever Bell Laboratories designs a new 
telephone system, plans are made for its main¬ 
tenance, test equipment is designed, and key 
personnel trained. Thus foresight keeps your 
Bell telephone System in apple-pie order. 



BELL TELEPHONE LABORATORIES exploring and inventing, devising 

AND PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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Microwave Links 

The U-H-F/S-H-F bands of 2,000 
to 8000 me, in the blueprint and pure 
experimental stage for quite awhile, 
have teed off the drawing board and 
out of the lab to become one of tv’s 
best friends. In use in relay links, 
the microwave bands have been found 
to be ideal as a point-to-point trans¬ 
mission agent. 

Although in use for nearly two 
years, only recently, with the 
expanding telecast services, have the 
relays had a genuine opportunity to 
prove their commercial merit. The 
links have been a blessing to new tele¬ 
casters, permitting them to go on the 
air with remotes when studios were 
not completed. And the variety of 
field programs afforded through the 
use of remotes has been a boon to 
the tv'ers. 

The enthusiasm for the air links 
also stems from the wider bands af¬ 
forded by the radio line over the co¬ 
axial cable. Fading and reflection, two 
of the major problems which worried 
many, has been overcome in most 
installations. 

Many novel link arrangements 
are being used by telecasters, particu¬ 
larly where studio facilities are not 
available. At one New England tv 
station a leased link with dishpan an¬ 
tennas and a commercial setup with 
a horizontal dipole is used. The leased 
link operates at 3930 me and dipole 
arrangement at 2000, the dishpan 
circuit picking up the dipole telecast 
from the ball park over a lj^-mile 
circuit and transmitting to the perma¬ 
nent tv antenna some 5 miles away. 
At another New England station, 
leased 3930-mc facilities were used 
until a commercial 6500 to 7050-nic 
dishpan link could be installed atop 
the tv tower. This circuit has served 
to loop community ball park games, 
military demonstrations, stadium con¬ 
certs, as well as programs from New 
York on the New York-to-Boston re¬ 
peater link. 

The s-h-f line has proved its ef¬ 
fectiveness on numerous long-distance 
links too: New York to Schenectady, 
New York to Philadelphia to Wash¬ 


ington, and Chicago to South Bend. 
And before the year is over, Chicago 
may be linked to New York via a 
microwave link. 

Several types of link systems are 
being used. In one, operating on the 
6500 to 7050-me band, the normal 
power output for the transmitter is 
100 milliwatts, feeding into a 4' re¬ 
flector, providing an antenna gain of 
5000. Another model is said to have 
a transmitter output of 50 watts, em¬ 
ploying a magnetron oscillator with 
direct frequency modulation. Fre¬ 
quency range of this system is 1990 to 
2110 me, and antenna gain with a 4' 
dish is 320, and 8' dish, 1280. 

Telecasters have found the remote 
systems extremely reliable. Bugs in 
some of the fixed link circuits have 
been ironed out to the point where 
stations can operate automatically, 
achieving the unattended classification 
originally planned. 

The successful application of the 
2000 to 8000-mc bands for link serv¬ 
ice has introduced a striking and ex¬ 
citing new field, which is destined to 
become an extremely vital factor in 
the communications world, particular¬ 
ly television. In a salute to this new 
service, the October issue of Com¬ 
munications will feature a compre¬ 
hensive report on the status of the 
art, in which microwave possibilities 
and tv will be thoroughly probed. 

Troposp/iere and Dfsfance in TV 

Extremely important data disclos¬ 
ing the relation of the troposphere and 
distance in tv were revealed by T. T. 
Goldsmith, jr., director of research 
of the Allen B. DuMont Laboratories 
during the recent allocation hearings 
in Washington. He pointed out that 
under certain conditions the density, 
and consequently the dielectric con¬ 
stant of the atmosphere may not de¬ 
crease continuously and uniformly 
with altitude. Such conditions may 
he caused by temperature variations 
which in turn may be caused by the 
earth’s cooling immediately after sun¬ 
set, or by the motion of temperature 
fronts. He stated that a situation may 


exist in which a dense layer of air 
occurs a short distance above the 
earth’s surface. Under such condi¬ 
tions, a wave may be trapped between 
these two boundaries. This produces 
in effect a parallel plane wave guide 
and the energy, instead of being uni¬ 
formly radiated in all directions, is 
confined and guided along close to the 
surface of the earth. Such' a condi¬ 
tion, he explained, may result in the 
signal strength at a distant point 
being many times greater than that 
predicted by the ground wave theory 
alone. While these effects occur more 
or less at random and, consequently, 
cannot be relied upon for a depend¬ 
able service, Goldsmith explained that 
they do, nevertheless, provide a very 
serious interference problem, necessi¬ 
tating the separation of stations con¬ 
siderably further than would be indi¬ 
cated by a consideration of ground 
wave theory only. He pointed out 
that at 100 miles on 82 me the ratio 
of the actual signal received to that 
of the ground wave signal exceeds 
7:1 for 10% of the time measured, or 
50:1 for 1% of the time. Continuing 
this analysis, Goldsmith said that it 
is quite probable that the more rapid 
attenuation of the high frequency 
ground wave more than compensates 
for the increasing troposphere factor, 
with the result that a shorter minimum 
spacing may be permitted between co¬ 
channel stations at the higher fre¬ 
quencies. 

JTAC 

On page 34 of this issue appears a 
questionnaire prepared by FCC at the 
request of the recently formed Joint 
Technical Advisory Committee, con¬ 
cerning the status of the 475 to 890- 
rac hand for tv, which will be the sub¬ 
ject of a FCC hearing on September 
20 in Washington. Answers to these 
questions would be extremely helpful 
in formulating decisions at this all- 
important Washington session. 

We urge you to read these pertinent 
questions and reply to as many as 
possible. Industry and government 
will be grateful for your help.—L. W. 
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High-Output Signul Generator 
For Antenna Ateasurements 



Instrument Particularly Useful for Measurement Work 
When Station Is Off the Air and There Are Strong 
Skywaves From Stations Operating on Same Frequency 
as Antenna Being Measured. High Output Permits 
Application During Summer Static Periods, Measurement 
of Antennas With Resistance as Low as 25 Ohms. Check¬ 
ing of Matching Networks and Transmission Lines, Etc. 
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7.1 me) ; turn data appears in table 1. 
Plug-in type standard coil forms are 
used for ease of initial coil construc¬ 
tion. Each coil has a small ’ postage 
stamp-type variable across it to allow 
greater ease in dial calibration. 


Cathode Follower 


The cathode follower provides a low 
impedance output of approximately 
500 ohms at full output. When using 
the generator for receiver work, a 
small toggle switch is used to place a 
2-megohm resistance in series with the 
output. Variable output is obtained 
by using a 1,000-ohtn potentiometer in 
parallel with the 6V6 cathode resistor. 
A .001-mfd blocking capacitor removes 
the d-c. 


Audio Section 


A 6C8 we in bridge audio oscillator 
is used to generate a 400 cycle tone 
which modulates the r-f oscillator. 
Two RC combinations in the grid cir¬ 
cuit of the first section of the 6C8 con¬ 
trol the frequency of oscillation. 

The output of the modulator is in¬ 
troduced into the grid of the cathode 
follower, along with the r-f voltage 
from the r-f oscillator, using the Heis- 
ing system of plate modulation. A 
47,000-ohm resistor is used to drop the 
r-f oscillator plate voltage so that 
100% modulation is possible. 


10,000-Ohm Variable Used 


A 10,000-ohm variable resistor, 
which varies the bias on the 400-cycle 
oscillator and controls the severity of 
oscillations, is a screw driver slot type 
pot mounted so that it can be adjusted 
by removing a small cover plate on 
the front panel. This adjustment is 
critical with line voltage and it will be 
found that there will be no oscillations 
when the supply line voltage is low 
unless an adjustment is made. 


The $ 2 Switch 


A switch (S 2 ) provides a means for 
removing the audio modulating volt¬ 
age from the output. It is on the 
shaft of the volume control which con- 


Circuit diagram of the unit. (Ss mentioned in 
text is in plnte circuit of 6C8.) 



Frequency 


Band 

Range 

Description 

1 

380-800 kc 

155 turns #30 enam¬ 
eled solid wire, 
tapped at 35th turn 
from bottom. 

2 

800 kc-1.47 me 65 turns #30 enam¬ 
eled solid wire, 
tapped at 22nd turn 
from bottom. 

3 

1.47-275 me 

50 turns #20 enam¬ 
eled solid wire, 
tapped at 16th turn 
from bottom. 

4 

2.75-7.1 me 

22 turns #20 enam¬ 
eled solid wire, 
tapped at 9th turn 
from bottom. 


Table 1 
Coil data. 


troll the amount of 400-cycle modula¬ 
tion. The dial is calibrated in per¬ 
centage of modulation and can be done 
with the help of a 'scope. 

Input/Output Jacks 

Two jacks, are placed in the modu¬ 
lator stage, for input and output . The 
former can be used when an external 
oscillator is desired to be used, while 
the latter can be utilized for obtaining 
a 400-cycle test tone for other uses. 

R-F Filtering 

R-f is filtered out of the power cord 
by the use of 80 millihenry chokes in 
each lead, bypassed on each side to 
ground by .01 mfd capacitors. The 
output line is made up of four feet of 
flexible single conductor shielded mi¬ 
crophone cable fitted with two alliga¬ 
tor clips at the end. (For use with an 


r-f bridge, a special shielded plug must 
be used.) 

Cabinet 

The cabinet (lOj^'high, 1334" wide 
and 8" deep) is made up of Y" ply¬ 
wood, covered with imitation black 
leather cemented on by waterproof 
lineolum paste. The inside of the 
cabinet is well shielded with thin 
aluminum sheeting, held into place 
with small wood screws and tacks. 

Calibration 

The simplest method of calibration 
is with a signal generator,' known to 
be reasonably accurate, and a com¬ 
munications type receiver. Calibra¬ 
tion of the standard oscillator should 
be checked by beating its output 
against stations whose frequency is 
known (i.e., broadcasting stations, 
WWV transmissions). To fill in the 
gaps in frequencies above the broad¬ 
cast band, harmonics can be used. 
When this oscillator is calibrated, the 
composite instrument can be calibrated 
by beating its signal against that of 
the known oscillator. Light pencil 
marks are made on the cardboard dial 
face initially and then are later neatly 
inked over. 

Tests 

The signal generator has been op¬ 
erating now for several months and 
has performed satisfactorily in every 
way. Strong harmonics have been 
found up to 30 me which can be used 
in alignment of short-wave receivers. 









































































TV 


I'i^ure 1 

XniTH^rnph ivr power dissipated in "hut- 
eoi led dt' ice* {L'otfflryf l } H > 



M i.Aht'k! m ii sr m power output at 
high frequencies presents problem* Jn.it 
present at lower i Yequgitcicx since in¬ 
strument* for voltage and eiliTritl ap¬ 
plication* are not yet available. In 
addition to inurnment limitat ir Hb. 
their inclusion would upset the reso¬ 
nant circuits. Out satisfactory meth- 
<.n 1, however. i* the calorimeter meth¬ 
od. hi this yVstein, the transmission 
line to the antenna i* disconnected and 
terminated with a pure resistance 
equal to the charnel eristic impedance 
of the hue. The dummy load is of 
special design which present* a proper 
resistnc match, and i* also geometri- 
callv designer! so that it is coaxially 
installed in the transmission line. A 
coolant h passed over the resistance 
element and the temperature differen¬ 
tial between input and output is deter¬ 
mined. Rate ot how of the coolant is 
measured in \ ohmic per unit time. 
Fewer dissipated in the load resistance 
is then calculated from the temperature 
differentia I, rate of flow, and specific 
heat of the cooling' Hu id. Since water 
is the usual coolant, a nomograph, 
such a- illustrated in Figure I. may 


he list'd for a send •Hired indication. 
It lima by remembered that to deter¬ 
mine [leak power output, it is neces¬ 
sary flint sync modulation be applied 
so dial 25 C K Ot thi i total output am¬ 
plitude is represented in sync signal. 
This percentage may he determined by 
means of an r-f percentage Hindu I at ion 
’scope or other means previously de¬ 
scribed. .Assuming the correct modula¬ 
tion percentage of sync, a tan or of 1.68 
is used to convert the average power 
output fas determined by the calori¬ 
meter method) to speak power output. 
After determining the peak power out¬ 
put, it may be desirable to calibrate 
the transanissiim line voltmeter for 
future reference. The voltage (cor¬ 
responding to [teak power) may be 
determined from the relation: 





V ----- \ W,, Z, 

Where; W ,„ - peak power output in 
watts calculated from 
the dummy load mens- 


l-ijiun.- 2 

Block <j i u i* rti m $ ol synthetic composite xiduo 
mixing s> stems. 



umnciHs and using lie 

1.68 conversion Factor. 
/., characteristic i m p.c - 
dance of the transmis¬ 
sion line. 

V z_ mis voltage on tran' 
mission line. 

Calibration n effected bv varving the 
coupling of the diode into the trans¬ 
mission line r-f field—adjustment. be¬ 
ing correct when the voltmeter read* 
the voltage as determined m the pre¬ 
vious calculation. 

Measurement o t Transmitter 
Regulation 

Transmitter regulation is the change 
in peak signal amplitude from an all- 
white to a 11-black picture. This fig¬ 
ure gives an overall indication ot the 
impedance of all power supplies, oper¬ 
ation of d-c restorer, n-c line supply, 
r-f driver impedance, etc. .Any of the 
modulation indicators may be used tor 
thi* measurement ; however, the most 
rd convenient instrument is a r-f 
waveform monitor 1 which is calibrated 


1 AiA 































Transmitter Design 


directly in percentage modulation. A 
setup'l.s made for white picture signal 
whose sync to video ratio is 30/70. 
Modulation is adjusted for sync down 
to 75% of peak and white down to 
15% of peak. The modulation indica¬ 
tor is set to peak signal = 100%. The 
video input is then changed to a totally 
black picture (sync only) whose am¬ 
plitude is the same as the sync level 
for a white picture. Decrease of total 
amplitude may be measured directly in 
percentage on the r-f 'scope, and the 
change in amplitude from the 100% 
value is the total regulation. The 
minimum standard of the change in 
peak signal amplitude from an all-black 
to all-white picture shall not exceed 
10% of the signal amplitude with an 
all-black picture. This factor should 
be measured with the transmitter op¬ 
erating under conditions of rated peak 
power output. 

Measurement of Output Variation 

Variation in output is the change in 
peak amplitude during a period not 
exceeding one frame in length. The 
r-f 'scope previously described is most 
satisfactory for this measurement. 
Since noise levels may change with 
modulation amplitude, it is desirable 
to measure output variation under con¬ 
ditions of black picture and white pic¬ 
ture. In either case the procedure is 
the same. The 'scope is adjusted to 
give 100% modulation for the maxi¬ 
mum signal excursion during the 
frame period, and measurement is 
made of the lowest value of sync peak 
during the same interval. The change 
in amplitude from the 100% refer¬ 
ence value is the variation in output. 
The minimum standard of the varia¬ 
tion of output shall not exceed 5% of 
the average of the peak signal ampli¬ 
tude. This factor should also be meas¬ 
ured with the transmitter operating 
under conditions of rated peak power 
output. 

Measurement of >4mp/rtucfe Versus 
Frequency Response 

An amplitude versus frequency re¬ 
sponse characteristic is a description, 
by means of a graph, of the ratio of 
sine wave output voltage to input volt¬ 
age applied to the input terminals of 

(Continued on page 32) 


1 DiiMont type 5034-A. 


Part IV.... Concluding Installment.... Covering Measur¬ 
ing Techniques: The Measurement of Transmitting Power 
Output (Calorimeter Method), Measurement of Trans¬ 
mitter Regulation and Output Variation, Measurement of 
Amplitude Versus Frequency Response, and Measurement 
of Transient Response. 


by G. EDWARD HAMILTON 

Head, Television R-F Development Section 
Television Transmitter Department 
Allen B. Du Mont Laboratories, Inc. 



from the ideal characteristic. 


Figure 4 

Pass band of the r-f output characteristic required to produce the amplitude-response characteristic 

as specified by the FCC. 
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APPLICATIONS OF SCREEN-GRID SUPPLY 
Impedance In Pentodes 
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Analysis Shows That the Phase of the Output Voltage of a 
Pentode Amplifier Can Be Reversed by Insertion of an 
Impedance in the Screen Circuit. Interpretation Has 
Provided Development of Several Circuits, Such as a 
Phase Inverter, A-C and D-C Coupled Trigger Circuits, 
Relaxation Oscillator and Negative-Resistance Oscillators. 


by PETER G. SULZER 

Research Assistant, Department of Electrical Engineering* ** 
Pennsylvania State College 


screen grid supply impedance, and is 
not observed with zero screen grid 
supply impedance. The negative slope 
to the right of the maximum suggests 
various applications. 

Phase Inverter 

Since the plate and screen grid 
voltages are 180° out of phase, the 
circuit may be used for driving a push- 
pull amplifier. In Figure 5 appears a 
circuit that gave good results. The 
voltage gain from control grid to 
either output was about 30, which is 
comparatively high for a single-tube 
phase inverter. The curves of Figure 
6 which give the static characteristics 
of the circuit, indicate that the balance 
is good and the distortion low. The 
arrow indicates the normal operating 
range of the circuit as a class A ampli ¬ 
fier. If an exact balance is required it 
can be obtained conveniently by vary¬ 
ing the plate-load resistance. If the 
screen-grid resistance is changed in 
an attempt to secure a balance, it is 
found that the output of the plate cir¬ 
cuit varies also, which makes adjust¬ 
ment difficult. 

D-C Coupled Trigger Circuit 

By providing a d-c path from the 
plate back to the control grid, as in 


Figure 7, a trigger circuit having two 
stable conditions of operation can be 
obtained. A plate characteristic for 
this circuit appears in Figure 8; it will 
be noted that there is a negative slope 
over part of the plate voltage range. 
If a load resistance is inserted, as 
shown by the broken line, there will be 
two equilibrium values of plate cur¬ 
rent and voltage." The circuit may be 
shifted from one condition to the other' 
by changing 1 any of the electrode volt¬ 
ages, It is convenient to use the sup¬ 
pressor grid for this purpose, since it 
is normally returned to ground. A 
small positive voltage applied to the 
suppressor grid will give the higher 
value of plate current, while a small 
negative voltage will give the lower 
one. This circuit has various applica¬ 
tions,*** such as an amplifier for pho¬ 
totubes, or a frequency divider. Since 
the suppressor grid current is very 


^Fonner/y with Radio Propagation Unit , 
Holabird Signal Depot , Baltimore , Md. 

**This paper is based on research con¬ 
ducted prior to present affiliation. 

rigger circuit application also ap¬ 
plicable to the ph a n last ran. 



small, it may be used for measuring 
small currents by developing a voltage 
across a high resistance connected be¬ 
tween the suppressor grid and ground. 
This application has been used as an 
alarm connected to a vacuum system. 
The current from the collector of an 
ionization gage passes through the 
above-mentioned resistance, and oper¬ 
ates a relay m the plate circuit, which 
in turn operates a buzzer. 

A-C Coupled Trigger Circuit 

By replacing the d-c path from 
plate to control grid with a capacitor it 
is possible to obtain a circuit having 

(Continued on page 37) 


Figure 8 

Plate characteristics of d-c coupled trigger circuit. 



Figure 10 

Relaxatiuu oscillator. 



Figure 9 

An a*c coupled trigger circuit. 
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. I Standard Signal Generator 
For F-3§ Broadcast Service ‘ 


Signal Generator For Testing F-M Receivers Features 
Oscillator-Reactance Circuit, Adjustable Indicator and 
Auxiliary Scale For Standardizing Attenuator in Terms of 
Meter Reading, and Thyratron 6AQ6 6H6 Rectifier and 
Regulator Circuit. 


by DONALD B. SINCLAIR 

Assistant Chief Engineer 
General Radio Company 


Di king tiik w \r, our lab- apurnt 
fated quite a Ini oi experience with 
i ru standard-signal gellevatnm. W e 

lint] developed a beat-l iTquenesi gen¬ 
eratin' Itu Mm "hi mm broadcast hand, 
and 111 is u;b adapt ed lu ddie rent i rc 
quenev ranges, lx nil h\ changing tin- 
separation lie tween the fixed and vari¬ 
able heat tit# frequencies and l>v multi- 
nh mg rim hear irequency with elec- 
\ ion ie frequency multi pi icm>. dim per- 
formnner oi the resultmg generators, 
however, was not entirely dfetistawirv. 
Spurious heats \n re always a prolm 
km, particularly in covering ire 

quenev bands. and gljflicuhr warn ex¬ 
perienced in obtaining- outputs i>l more 
than a few millivolts. Output tuning, 
m turn, introduced extremely dillieuh 
ganging problems. 

Other approaches were Mmretore 
tried. I he frequence ranges In )>. 
covered were wide, and reactance-tube 
modulnhum were net found satisfac¬ 
tory. A standard-signal generator 
Using a Miller-tuhe modulator 
found fe. pen on n well, but very ac¬ 
curate tracking of the plate tuning <n 
the Miller lube with the oscillator 
inning was fnunr} imcessarw and xhe 
instrument w;e l'uss\ to build and ad- 


lust. A deepen was ImaHv attempud, 
again lamed on llie hear principle, in 
which the then new butterfly circuits 
and lighthouse tubes were imrd to 
generate higher frequencies Mian those 
previously iwed. Thw genera tor cov¬ 
ered a irvqtmncy range m JO to 
me. with beating ife(juencies nf ’the 
neigh!midim id oi 000 to SOU me. Jt 
ga\ e aalequate per lonfccmee but was. 
Luge and expensive, required tNHWcl- 
arable power input, and wa> not com¬ 
pletely fin is bed when it was turneji 
mer to ihe (Jamb ridge hie Id Station 
iff the Wat-on Laboratory at the end 
of lhe ear. 

It was decided, at this time. Miai a 
simpler design was necessary if a *;it- 
isf-acn *t.K commercial standanb-ignal 
generator was to he obtained. LXpert 
ence had shown that narrow irequency 
rnnga - w ere verv much easier to pn>- 

l jf.jii a eatirr t rvx.-iiit ij at lie, \rn Jsnrfkind 
K^ilit- visjsij Wt<:liP-r. 


iluce than wide. The limited objective 
of obtaining coverage of the r-f and 
mi channels fur the i-ni broadcast ser- 
\ ice was therefore accepted. 

The fundamental requirements of 
Mm bmirumeni appeared to he ; 

f f ) A hand covering the X8~ }o 108- 
mc rd range. 

Am A hand centered at the tt).7-mc 
standard RMA mf. 

< r i A deviation range up to at least 
JpM ke for s^ cep-generator 

applications. 

i d i Low modulation distortion, 
i r ) Low incidental a-m. 

(/) \n output range from 0.1 gv to 
at least 0.1 volt and prefer¬ 
ably 1 volt. 

fig ,> Shielding adequate for opera¬ 
tion at the 0.1 av level. 

Osci/fator-fteacfance Tube Circuit 

It -eemed feasible to accomplish 
these objectives with a reactance-tube 
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modulator, and an oscillator working 
directly into a mutual-inductance-type 
attenuator; Figure 1. 

This somewhat unorthodox circuit, 
patterned after the stable circuit de¬ 
scribed by J. K. Clapp/ was chosen 
both because it is inherently a stable 
circuit and because it gives a deviation 
that varies only slowly with the oscil¬ 
lator frequency. 

In this circuit the tuning is accom¬ 
plished by a variable-capacitor section 
in series with the tuning coil in the 
grid-plate path and a ganged section 
between grid and cathode, while the 
reactance tube is connected across a 
fixed capacitor in the plate-cathode 
path. The series capacitance around 
the plate-grid-cathode-plate loop varies 
inversely as the square of the fre¬ 
quency. At low frequencies the fixed 
plate-cathode capacitance plays a con¬ 
siderable part in determining the oscil¬ 
lator frequency. As the frequency is 
raised, however, it has less and less 
effect, as its reactance becomes pro¬ 
gressively smaller and smaller com¬ 
pared with the reactance of the vari¬ 
able capacitance. There is therefore 
a tendency for the deviation to de¬ 
crease as the frequency is raised, and 
it actually turns out that the deviation 
varies inversely as the frequency in¬ 
stead of directly as the cube. 

This relatively slow variation of 
deviation with oscillator frequency is 
desirable because little compensation is 
needed to make the deviation inde¬ 
pendent of oscillator-frequency setting. 

To obtain a deviation independent 
of oscillator frequency with the circuit 
illustrated it is necessary that the 
capacitance deviation produced by the 
reactance tube should increase linearly 
with the frequency. Over a narrow 
frequency range, however, an increase 
following a square-power low is satis¬ 
factory. It was found that a variation 
of this kind took place quite automati¬ 
cally in the 88- to 108-mc range be¬ 
cause of resonance rises in the grid 
and plate circuits between the inter- 
electrode capacitances of the reactance 
tube and the lead inductances. Proper 
choice of components and mechanical 
layout were therefore substituted for 
a ganged compensation system. 

Output System 

A novel mutual-inductance attenu¬ 
ator and voltmeter developed by Dr. 
A. P. G. Peterson for a higher fre¬ 
quency standard-signal generator was 
found very well adapted to this instru¬ 
ment and was incorporated substan¬ 
tially without change. 


1 March. 1948, IRE. 



Figure 1 

Basie oscillator Yeoetance-tube circuit. 


It has been our experience that the 
maximum voltage output from a stand¬ 
ard-signal generator is never quite 
enough and that, therefore, as much as 
possible of the generated power should 
be available at the output terminals. 
The best way of obtaining this maxi¬ 
mum output appears to be to use a 
sending-end termination at the pickup 
loop, and a smooth connecting system 
of the same characteristic impedance 
that can be extended by coaxial cables 
to the point where the voltage is 
needed. This system gives constant 
open-circuit voltage and constant out¬ 
put impedance, equal to the cable char¬ 
acteristic impedance, at any point 
along the circuit. No power is wasted 
in attenuators or receiving-end ter¬ 
minations, and the open-circuit volt¬ 
age is less than that induced in the 
pickup loop by only the small attenua¬ 
tion in the cables. 

The principal difficulty in making suc¬ 
cessful output systems of this kind at 
high frequencies has been to obtain a 
satisfactory mechanical design that 
would incorporate a loop yielding ade¬ 
quate pickup, and a resistance termina¬ 
tion having no appreciable reactance. 
These apparently incompatible require¬ 
ments were mutually solved in the de¬ 
sign by making the pick-up loop an 


Figure 2 

Modulation circuits, 


open-wire transmission line of the same 
effective characteristic impedance as 
the coaxial line it feeds, and placing the 
terminating resistance in a well, where 
it terminates the loop. The lumped 
capacitances to ground at the ends of 
the loop are actually balanced against 
the distributed capacitance and induct¬ 
ance of the loop itself so that the loop 
becomes a rc-type artificial-line section 
of the proper characteristic impedance, 
and the length of the resistor leads 
and the well diameter and depth arc 
proportional to minimize the termina¬ 
tion reactance. Satisfactory perform¬ 
ance can be obtained with this system 
at frequencies up to 500 me, and the 
principal departure from perfection at 
frequencies up -to 108 me is the toler¬ 
ance of d=2% in the resistance of the 
carbon resistor and variations in the 
characteristic impedance of the cable. 

The method of monitoring the input 
is also of interest. Transverse magnetic 
fields attenuate down a pipe at a rate 
of 32 db/diameter, while axial mag¬ 
netic fields attenuate at a rate of about 
67 db/diameter. It is desirable to ex¬ 
cite the attenuator with only one of 
these fields, so that the field distribu¬ 
tion will not vary down the pipe and 
the calibration in db will be linear. A 
mode suppressor was therefore placed 
across the mouth of the attenuator to 
minimize any axial field. It consists 
of brass strips, soldered across the 
attenuator opening, that are bent to 
conform with the magnetic field of the 
TE1-1 mode in a wave-guide of circu¬ 
lar cross-section. The currents in¬ 
duced in these strips by any axial 
component of field effectively cancel 
that component in the immediate vicin¬ 
ity. A monitoring loop across the 
mouth of the attenuator, outside the 
pipe but in close proximity to the mode 
suppressor, therefore lies in a field that 
is of the same type as that in the pipe 
itself. It has been experimental^ con¬ 
firmed that the ratio of the voltage 
induced in the monitoring loop to that 
induced in the pickup loop at any given 
attenuator setting is constant, inde- 

(Contimml on page 35) 
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Dynamotor Desiy n 


Nine Factors Involved in Dynamotor Design: Wattage 
Output and Input, Ripple Requirements, Continuous or 
Intermittent Duty, Ambient Temperature Conditions, 
Regulation, Weight and Size, Starting Characteristics, 
Service Conditions, and Vibration Requirements. 


by K. H. FOX 

Chief Engineer 
Bendix Aviation Corp. 
Red Bank Division 


A ny ,\ a motok, M'lm'h is a combination 
motor and generator wound on a 
single iron stack. differs from a motor 
generator because it has onh Use com¬ 
mon iron system, while a motor gen¬ 
erator has separate iron Circuits, IU-- 
G2Ui.se of the common use oi the iron 
by hotli the input and output, the 
action ot a dynamotor is different jrom 
that of a motor generator. The output 
voltage, which cannot he regulated In 
changing die field excitation, could he 
exprevsed as ml km s : 

T,..„ 

k ( „ 3, k-- 

I'm 

Thai m: The output voltag.c is equal 
to the input voltage minus the voltage 
drop in the input circuit (which is the 
voltage directIv applied at the input 
commutator ), rimes the turns ratio of 
output to input, minus the voltage drop 
in the output circuit. If the previous 
lormuia were analyzed, it would he 
noted that neither the speed or field 
excitation or dux appear in it. I ho is 
perfectly true, and H is mte of the 
major matures in the use *U a dytia- 
Mintfir. When the input voltage varies 
as it will on a battery or generator 
circuit, thi' output voltage changes by 
the "nine percentage. Inasmuch as the 
turns ratio is fixed once a unit F 
wound, there is no wav ot changing 
this ratio for purpose* of cam rolling 
the output voltage. 

Wattage output will he the go\ern ■ 
mg 1 actor in deciding the *ize of a 
unit. ! o maintain a normal tempera¬ 
ture rmc. the unit must he of sufficient 
size to dissipate the heat generated 
from the loss wattage of the unit. For 
imtnnee, a 20-watt output dynamotor 


with 5ff r r efficiency would have to dis¬ 
sipate approximately 20 watts of heat, 
while a 200-watt unit with 6UA effi¬ 
ciency would have to dm A pate approx 
imaiely 120 waits of heal. ( For a 
general illustration, it i> assumed that 
all the losses are converted to heat. t 
The heat dissipation is handled in two 
way''. 1 he first is to have a totally 
enclosed unit and to depend on the 
transku of heat front the externa! air- 
laces. This unit will be die larger of 
the Iwo classe''. In the second method 
an integral Ian A attached to the unit 
to draw air through ft and thus cool 
u more effectively. Fy umig a fan, 
the rating of a unit can he raked ap¬ 
proximately two and a halt times over 
I he totally enclosed rating. 

The heat hoses may not he the limit¬ 
ing factor for a given wattage output. 
,\s wattage is made up of hoili voltage 
and current. ;ui excessively high volt¬ 
age with a small current mav require 
a larger unit tor the cniic wattage out¬ 
put, because the high voltage in the 
an nature will require more roam fur 
extra insulation, and also creepage 
palh». mint be longer for external cir¬ 
cuit-'. Them e xtra precautions increase 
the size ot a unit. 

Input voltage also adeem the size 
of a unit. For the same wattage oul- 
put a O-vnlt input unit will he larger 
than a 26-vol( input unit. I bis A due 
to the fact that the current for the 
6-volt unit is considerably higher than 
that for the 26-volt input. That inruns 
larger wire, bigger commutators and 
1 Hfftslies 

The size of dynamoum brushes is 
very important. The temperature of 
the cnmmutamr depends largely mi the 


ctn'rem density hi the brushes. If the 
current density m the brushes is high, 
had et mnnutalion will result, winch 
will noise short life m both brushes 
and epmnuitahTs, The grade of the 
hnmli must also he proper tor the value 
of input voltage. When the unit run-, 
a him builds up on ilie commutators. 
I hm hhu varies for different grades 
oi brushes, and each grade produce.' a 
film oi different resistance. From this 
it will he wen that the grade of finish 
on the . t side plays an important part 
m detenuining the voltage <tf the B 
side. If the input voltage is low, the 
finish must have low .specific resistance 
and have* a film of low resistance, nr 
tlie voltage drop through the brushes 
and film would he too high a percent¬ 
age of the input voltage, 

Ohc of the more elusive factm's to 
he considered in designing a dyna- 
motor iv that of ripple. In producing 
d-c by means of a dynamotor, what 
one gets is not strictly d-e, hut recti¬ 
fied a-e. In the rectifying die re¬ 
sultant voltages vary by as much as 1 
per cent from the actual direct current 
value. In other words dff'fi would he 
d-c and IT would he variable d-c. 
d’hi> iv variable d-e, because the ampli¬ 
tude changes, hut the polarity does 
not. The normal way to measure the 
\ariable d-e voltage is to place a 2-mtd 
capacitor m series with a rectifier volt¬ 
meter and place these direct! v across 
the output. The capacitor blocks out 
the d-c voltage, but [koas the vari¬ 
able componcm, which is read <m the 
voltmeter. Hrushes for a specific unit 
are chosen or discarded on their abil¬ 
ity to commutate w ith a minimum of 
ripple. Anything that will affect the 
stead v output of d-c will all get the 
ripple value. 

1 1 iv well known that silicon iron 
has a different permeability in the <_h- 
reeiion of die grain than tt has at right 
angles to it. It the laminations in the 
armature were stacked so dial the 
grain warn all m the same direct ton. tin 
permeability of the complete armature 
would change as it revolved through 
260 . This would Cause the dux that 
Hints through die armature to fluctu¬ 
ate and increase the variable part of 
die d-c out [rut, which is known as rip¬ 
ple. In the early stages ot develop- 
lueiit, it was thought necessary to ro- 
iaic each lamination from the next one 
h\ one tooth, so that a uniform flux 
path would occur. Fater investigation 
proved diiv unnecessary if (he punch- 
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View of a dynamotor with a 5.6 v d-c input and 420 v d-c output. 

Right: Observed running data on a dynamotor with a starting amp 
of 108 and starting time of .232 second. In this plot E^=24.2: 
I A = 15.5; E b — 536; I B - .450. 



ings are scrambled and random 
stacked. 

In the normal motor or generator, 
the armature slots usually run straight 
and parallel with the shaft. In the 
dynamotor, to smooth out the abrupt 
change from minimum to maximum 
flux, the slots are skewed in a spiral so 
that the change is more uniform and. 
gradual. 

Along the same line, to further 
smooth out the changes in flux, it was 
also found very desirable to flare the 
tips of the pole shoe. The major part 
of the pole face is on the circumfer¬ 
ence of a circle with the center at the 
center of the armature shaft. The pole 
tips, from about one-quarter of the 
way in from the end must flare on a 
line tangent to the pole face circle at 
the one-quarter mark. 

In the windings, it is very necessary 
that all coils have exactly the same 
number of turns. Most output coils 
are wound separately in forms and then 
inserted in the armature. In winding* 
these coils, it is possible to vary by 
one or two turns, unless great care is 
observed or an automatic winding ma¬ 
chine used. The variations of turns 
from coil to coil increases the ripple. 

After the windings are in the slots, 
the coils must be connected to the 
proper bars, so that when the brushes 
pick up the voltage the coil sides will 
be in a neutral zone. If the lineup is 
not held very closely, the ripple will be 
high. 

The surface of the commutator has 
an important function in keeping the 
ripple down. It should be free from 
burrs, scratches, and anything that 
might cause a brush to chatter. Some 
claim that the surface should be 
smooth as a mirror, and others that a 
very fine microscopic thread should 


be turned on the surface. Both meth¬ 
ods have their good and bad points. 
Needless to say, the brushes must ride 
smoothly and steady to provide .arcless 
commutation and produce good ripple 
characteristics. 

The ripple must, of coarse, be fil¬ 
tered out for quiet operation of equip¬ 
ment used with the dynamotor. 

In electronic apparatus, background 
hash is hard to overcome. Some of 
this hash is generated in the dyna¬ 
motor and is picked up by the elec¬ 
tronic system both as conducted and 
radiated noise. During investigations 
to attempt to reduce this value, it was 
discovered that the physical position 
of the input and output windings in 
the armature had an important bear¬ 
ing on the amount of hash generated. 
Originally the high voltage winding 
was wound in the armature first and 
then the motor winding was wound on 
top. With this method, it is possible 
to machine wind the motor winding 
and thus reduce the cost of the unit. 
However, the noise is considerably re¬ 
duced by putting the motor winding 
on the bottom and the output winding 
on top. This is a more expensive way 
of winding an armature, but the better 
performance justifies the added cost. 
An additional method for reducing the 
hash is the addition of small bypass 
capacitors across the commutators and 
brushes. 

The next consideration is duty. 
Units are classed as intermittent or 
continuous. Continuous duty machines 
are always larger than intermittent 
duty ones for the same output watts. 
Temperature rise is the factor that 
governs the size of the dynamotor. 

There are innumerable cycles for 
intermittent duty units. For instance, 


one cycle could be one minute on and 
three minutes off. That is a 25% duty 
cycle. Classing a duty cycle in per 
cent could be very misleading, A 
cycle of fifteen minutes on and forty- 
five minutes off is still a 25% cycle. 
However, a unit that could stand one 
minute on might not be able to stand 
fifteen minutes continuously. 

There is another factor in the duty 
line to bei considered, and that is the 
type of operation, or how often a unit 
is started and stopped. In some appli¬ 
cations, a unit is started and runs for 
a long period of time before it is shut 
down. Another may start and stop 
very frequently. Special care must be 
exercised on units that start and stop 
many times. 

Dynamotors are required to operate 
under many different circumstances 
from the poles to the tropics, from be¬ 
low sea level to fifty thousand feet of 
altitude, and from dry operation to 
that of operating immersed. The ab- 
bient temperature requirements in¬ 
fluence the design of a unit in that the 
higher the ambient the larger the unit 
for a given output. The insulation 
must be capable of withstanding the 
higher temperatures without failing. 
This means thicker and heavier in¬ 
sulating materials. In turn, it makes 
the slots bigger to accommodate the 
thicker material. In the higher am¬ 
bients, the heat transfer is less, so the 
losses must be kept down. This calls 
for heavier wire, which again makes 
the unit bigger and heavier. 

Bearings and bearing lubrication are 
a problem, particularly if there is a 
hot and cold test to be met. And yet 
there is no successful high low 

temperature grease. A single grease 
may be good for either high or low 
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Ptrtt»rilijnot chararcurioics a Jvrmmotor vvilh live input vultrtiW maintained constant at 25 .s v 


pits. 


t ei Jii ii re-, but not lor both, For 
high ambient u >r. the bearing must 
be capable of being relubrrcated at 
shun intervals. The most ronnuoti 
typc *>i boaniiif ier bynamotors is the 
bah bearing. Haiti or sleeve bearing- 
have been used M'* oi. time lo time, but 
leave much jo be drsirud jrnni their 
pern pfii la net 1 . 

] )\namoior- arv -otlivt in iv- required 
to operate m explosive atmospheres. 
It llH- I- so, avial constructmu must 
be iged. The explosion proof unit 
must he capable fjj 1 1 ;l\ my an explosive 
mixture set {j ii inside the unit and not 
i a a ite an e\plo-ive mixture surround 
iiiy 1 die unit.. Tin- mean- two thing-. 
Till' 'hell and end rover- ltlll-l be 
-wrong eu^uyb to H'ithMaiwI the force 
o] ;be expFision and al-o bnve tin* tvpc 
oi ioim- limit will not allow the liana- 
TlWtde In reach ( upside and untile ill: 
-urromidmg rmxum-. Ihm w pr <ut 
unit m ibv bww -t and lu a\ ie-t lor 
am g i\<*Ti rat my Weau*c of im ioji 
- inmiiiMi ami t!ie fan that u cannot be 
fan .cooled 

title ni tile mam operating charac 
Ten-rie- a that m rcgulal im i. Plus F 
exj.rested \\\ pcreeulage and i- lotlild 
Iw -i.dil r-ei my (lie iulNoad Voltage 
from tiu- lm-load v-Vuge and divnlmy 
In 11ip.- ddl load vofmgc wild the air 
amr muhlplmd IT om hundred - 

ivvii. £ - J X Jim 

Wileu these ) i ma-uremehi- arc made, 
the -ante input. voting* mu-t he main¬ 


tained 1 he normal regulation fur a 
dynamoler is in the neig bln u hoed of 
1/VV ho yet good regulation, d i- 
necessary (o ime large tilmigh wire in 
die armature >o that die i R drUp for 
both die A and U winding is low. If 
dds drop i- low, then die difference 
between the no-load voltage and the 
hill-load voltage would aPo he low, 
and good regulation wmdd automat F 
rally tV«ll.ow, If a unit repuire- some 
sperial output vahit* such a- a high 
voltage, a small wire size must be uwl. 
The regulation would then be high- 
hlu'se motors are all iiiierre!;tUd and 
muM all be considered when deriding 
mti tlie pioper unit tor am particular 
appliealV -n. 

Hynamotois warn in elheieiuw hvlnt 
1ST to frdT * depending on w hied end 
of die rating a frame Im- m wm'k Thr 
more wail- taken from a reriam n .,-i.nie 
-i/.e unit, the higher the riFiewarn will 
1 u . 'I In- is due to rim faet den U -yiut 
percentage of the loiti V more <n !e-- 
lixed I or a g i \ e-H irame sj/e, \ dun- 
i re rt oi m produce IS wall- aiiHiim 
(. 11 -1 y on a 2N or 14-mll -w-iem wmi!d 
ho dp" in diameter. 4 1 /' long, and 
weigh .IT' pounds. A d.v namopif to 
produce Pit wall- ct ml inu-md} «m a 
JH- or l-j-voli system winild lie 4" in 
diameter. d. " long, ami umigh *) 
pounds, 11 ouitce-. 

In fla aireraii applicalimp, fl.el.ghl 
ami -i/e are wn imporlam ixwslder 
atioii-. Spare V not abundant m an 
airplane, and the more weight dm 
plane Im n> eanw a- egnipmeti!. t!m 


les- it can eurrv either a- bomb load or 
pay load. In the commercial airlines, 
one extra pound has been estimated to 
cost as much a- $1,2(10 a rear. With 
this in mind, the engineer must u-e 
extreme ingenuity and be constantly 
on the lookout tor new wav- and 
means to dee-tease the weight and -me 
and yet not meriher performance or 

service life. 

4 he motor -ide of a dynamedMf with 
low wattage output i- norm a! hr a 
shunt motor. When the wattage n»- 
creases, it is necessary to do -omnliing 
Lo keep the starting current trmn be¬ 
coming abnormally, high. For if ilu- 
happens, injury may occur to -ome 
parts of the circuit, but the main diffi¬ 
culty is in the fusing of the units, 
V\ lien die .starting current is too lu.gb. 
if: taki> nidi a large capacity fu-r- to 
him die it that there i- no protection 
Lor the dvnatiiotor even under 
♦ iverload. The starting current ]- re- 
ducial by adding -crie- turns to the 
Iidld coil, thus compounding the nmInt¬ 
end. ft is possible in this manner to 
bring the starling current within al¬ 
lowable limits, but in doing so ^ome 
regulation must be sacrificed. TIP- k 
P tite tri the adflcd IR firr>-p in the input 
circuit, which changes between no load 
and full load conditions. 

iKuamutor- arc laxpiircd to -tart 
P'isi and, in main cans, veiw often, 
l’raw often must operate at -5 : 5 1 T 
atmf making at this temperature for 
a long- period of time- These starting 
charactcri-t ic- ale obtained lw the 
-cuile mils fie ld tfiat F u^ed to redm.v 
die starting current. This gives |h-.- 
uece-xiry t:m-(|ue lor puick -lari- air' 
fa -t arcclei'at ion eTen at the \ciw f>a 

tenijirrattiics. 

\!l duiam<ho!‘s are nxiujVed to op¬ 
erate m a siuorah and non-\ ibrn mg 
m,-n|ner. J hi- is accompli-hed In. do 
tiamie;t!!\ balancing- the arrmitunm. To 
dynamicallv l/dancr an armature, it i- 
-et up c>n spring supported bearnig- 
anc** 4 s,> jpat la- reading the point, 
to the hearings, and the nnmuni ai un- 
ha hi n ce is read tip a meter wlilTr ML 
the 'inn* time a • 1 Ciibn-tT me Impjf w 
wiK'lir. mi/ei! with the point of uuhal 
auce, so that by reading the ^liut 
shown \\|nle the annature is roi.aed. 
the operator knows where m ad<! hal- 
ai'u.'ing solder to nw.-nv.iiir tile imiUai- 
ancing c\mple. 

\ ilwa lion ma\ al-o he caused !** 
rough bearing* of ir\ itea.rmgs tlia! 
hn\i‘ fwn exposed i [i dirt and Vo. 
picked Up si me dirt ill the grea-c. 

1 he normal aHowahle niaxunum am 
plitude < u \ dirai am tin 11u beads i u 
d\njmioTor is rn ila- iieigblioj-lto. >■ 1 nt 
( t umimfo/ e» pane gti ; 
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JD SETS A NEW PERFORMANCE STANDARD! 


YOU G€T ALL THESE FEATURES 
IN THIS NEW HIGH FIDELITY 
SIGNAL GENERATOR 



hp- 206 A Audio Signal Generator 


For the first time all the features 
listed above are combined in one pre- 
cision instrument, to give you signals 
of utmost purity and accuracy for high 
fidelity measuring work. 

In addition, the new - hp - 206A Gen¬ 
erator includes low - temperature 
coefficient frequency determining ele¬ 


ments for high stability and unvarying 
accuracy over long periods of time. 
A precision attenuator varies output 
signal level in 0.1 decibel steps 
throughout 111 decibels. 


quality audio circuits, the - hp- 206A 
is ideal for FM transmitter mainte¬ 
nance, studio amplifier and console 
testing, a source for bridge measure¬ 
ments, a-f voltage or transmission 
measurements ; and for other applica¬ 
tions requiring a very low distortion 
signal of known amplitude. 


Full details available on request 

HEWLETT-PACKARD CO. 

1640E Page Mill Road, Palo Alto, California 
Export Agents: Frozar & Hansen, Ltd. 

30T Clay Street * Son Francisco, Col if,, U. S. A. 


SPECIFICATIONS 

FREQUENCY RANGE: 20 cps to 20 kc, 3 bonds. 

CALIBRATION; Direct in cps on lowest band. 

STABILITY: Better than 2%. Low temperature 
coefficient frequency network. 

OUTPUT; -f-15 dbm into 50, 150, 600 ohms. 
Approx. 10 v info open circuit, 

OUTPUT IMPEDANCE: 50, 150, 600 ohms bal¬ 
anced. 600 ohms single ended. Motched 
internal impedances. 

FREQUENCY RESPONSE: Within 0.2 db, 30 
cps to 15 kc, beyond meter, at all levels. 

DISTORTION; Less than 0.1% above 50 cps. 
Less than 0.25% below 50 cps, 

HUM LEVEL: 70 db below output signal, or 100 
db below zero level. 

OUTPUT METER: Reads in dbm or volts. 

ATTENUATORS: 111 db in 0.1 db steps. Accu¬ 
racy approximately 0,1 db. 


RESISTANCE TUNED 
OSCILLATOR 


TUNED 

AMPLIFIER 


/ 


VACUUM TUBE MATCHING 

VOLTMETER ATTENUATOR TRANSFORMER ^9° a 

I So a 
SO O 








ooo 




SINGLE DIAL CONTROL 


z 


111 db.O.I db steps 
Figure 1 — Circuit Structure of -hp- 206A Generotor 


boon. 


Resistance-tuned Oscillator 

The resistance-tuned oscillator is 
followed by an automatically tracked 
amplifier whose high selectivity re¬ 
duces oscillator harmonics* Following 
the 111 db attenuator is a transformer 
which can be matched to loads of 50, 
150 and 600 ohms. A 600 ohm single- 
ended output is also provided (Fig, 1), 
Specially designed for testing high 


Power Supplies Frequency Standards Amplifiers Electronic Tachometers Frequency Meters 
UHF Signal Generators Square Wove Generator! Audio Frequency Oscillators Attenuators ^ 
Audio Signal Generators Noiie and Distortion Analyzers Wove Analyzers Vacuum Tube Voltmeters 
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TUBE Engineering News 


Measuring Sensitivity and Cain of Receiving System R-F 
Amplifiers and Converters Operating in the F-M and TV 
Bands, Using Power Input to the Circuit. Application 
of 829-B at V-H-F. 


\Ynr,\ _\ N n -1 amplifier and converter 
Circuit. of lift- ( v ]h• shown in Hgure 
1, is uk’i.I, MTu^iviiv measurements 
arc conventimially made by connecting 
a standard signal generator supplying 
a modulated signal tn terminals ( i-1 r 
through a specified tfuntmy anteintu 
network, and then adjusting the signal 
to produce a >peoiPiet-1 standard ioutput 
from the receiver. In a Imv-tire- 
quciiey receiver, it i> cam non practice 
ts* obtnhi additional data by connect¬ 
ing the ognal generator MjCce^jvely 
In potfifo f 7-7 y, ( a-h 1’. and { 7-7 ) 
thronyli a low-impedance blocking ea- 
fmettor. The frequency and voltaic ol 
the signal generator are adjusted lor 


Figure' 2 

Signal s'ciicratxrr to resonant circuit connections 
for TnuXinmrn power transler. Maximum power 
is lruns!erred to tuned circuit when capacitor 
(' and (e are adjusted so that the impedance of 
the circuit between point » and jtround is re¬ 
sistive and equal 10 r which is the sum of the 
udded resistance R and the internal resistor 
of the generator. The met find applies to either 
circuit shown here. 



each U-M point to give ihr standard 
leerivrr output. 

d ha voltage input at tin; i-1 required 
at terminals {7-7) lit give the stand- 
aid output may be described the 
voltage sensitivity of the receiver at 
the first i-f grid. Similarly, the inputs 
at the signal frequency required at 
points iS-.i) and < 2-2) ma> be tie- 
^erilied as the voltage seimitivi.ties at 
the converter #rid and at the r-f grid, 
respectively. The radio of the re¬ 
quired input at f 7-7 j to the required 
input at 1 7-7 ) is the conversion volt¬ 
age pain from converter grid to i-t 
grid provided that the rereiver is 
neaids free of feedback effects. The 
ratio of die required input at (Si-7) to 
11 u- required input through tile dummy 
antenna to ( 1-1 j is Irequcnily re¬ 
ferred to as the antenna circuit pain, 
hut d mud he understood that the 
dummy antenna is considered as part 


of the antenna circuit for this delink 
lion. 

Hiqb-F reqwency Conj/derorftons 

.\t high frequencies the at tempt to 
make these measurement - \* ith the 

foregoing method leads tn erroneous 
and misleading' remits. The major dif¬ 
ficulty is caused by the mbstantial re¬ 
actances of even sjpii't pieces o*t wire 
at high frequencies, \ -dgnal genera¬ 
tor is calibrated in terms of the open 
circuit voltage acni>~s its terminal--., 
but it is physical!v impossible to bring 
these terminals exactly to ihv point' 

at which voltage-seusitivity mraam:- 


ments 

are < 

Ifhired. even wIhpiII 

the ier 

minaU 

are 

at the e!0j(' of a 

llexible 

cable. 




If i 

* po 

svdile, limvmT, n 

i intro- 


duo; a measured amount of pour t imo 
a. eircrnh of a receio-r without eil- 


Fi ){u re 1 

■\ (\picul r-f simplifier and converter circuit used to qud\ niwsilivitv and jfuin i n ilu- Oni ami O hands. 
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Figure 3 

A v-h'f plate-modulated pushpull r-i power amplifier (operating at about 200 me) for the 829-B, 


countering similar difficulties* Figure 
2, in this setup, a resistor R and an 
adjustable capacitor C are connected 
between the signal generator and the 
receiver tuned circuit. Maximum 
power will be transferred to the tuned 
circuit when capacitors C and C, are 
adjusted so that the impedance of the 
circuit between point a and ground is 
resistive and equal to r, which is the 
sum of the added resistance R and the 
internal resistance of the generator, 
(The method applies to either circuit 
of Figure 2.) Although the required 
capacitor adjustments will be differ¬ 
ent, the amount of power which can be 
transferred with a given signal-gen¬ 
erator terminal voltage is the same for 
either circuit. When the adjustments 
for maximum output have been com¬ 
pleted, the available power, P } is equal 
to the power transferred to the re¬ 
ceiver circuit and is given by the 
equation 

P = ey 4r 

Where: e is the open-circuit voltage 
at the generator terminals, 
and r is the sum of the added resist¬ 
ance R and the internal resistance 
of the generator. 

In practice, resistor R is con¬ 
nected to the high-potential terminal 
of the signal generator, and the ad¬ 
justable capacitor C is connected be¬ 
tween the resistor and a point near 
the high-potential end of the receiver 
circuit under consideration, A value 
of approximately 300 ohms, for re¬ 
sistor R has been found suitable for 
frequencies near 100 me. At other 
frequencies, however, different resistor 
values may be more suitable. Two 
pieces of hookup wire twisted together 
may be used for the adjustable capaci¬ 
tor C. The circuit is tuned to reson¬ 
ance with the signal frequency by use 
of whatever tuning means are pro¬ 
vided and the receiver output is noted. 
Various adjustments of the series ca¬ 
pacitance are tried, with readjust¬ 
ment of the receiver circuit to reson¬ 
ance in each instance, until the adjust¬ 
ment giving maximum receiver output 
is found. The signal-generator volt¬ 
age is then adjusted to the value giv¬ 
ing standard power output from the 
receiver and this voltage is recorded. 
The power sensitivity can then he 
computed from the signal generator 
voltage and the resistance, r. 

Examp/e 

In applying the foregoing method, 
an f-m circuit similar, but not iden¬ 
tical, to Figure 1, was used. Tubes 
were a 12BE6 as a converter and 
6NJ6 as an r-f amplifier. 

The signal frequency used was 98 
me frequency modulated with 400 
cycles. The receiver output was 50 
milliwatts. A 260-ohm resistor was 


used, the output resistance of the sig¬ 
nal generator being 26.5 ohms, giving 
a total resistance of 286.5 ohms. Since 
the antenna circuit of the receiver was 
designed for 300 ohms, this resistor 
can also be used for the dummy an¬ 
tenna. Connections corresponding to 
points (2-2) and (3-3) of Figure 1 
were made through a twisted-wire 
capacitor and connections to (1-1) 
were made through the resistor only. 
The measurement values secured ap¬ 
pear in Table 1. 

The powpr ratio (3-3) to (2-2) is 
the effective power gain of the r-f 
amplifier stage. This ratio represents 
the real advantage in sensitivity ob¬ 
tained by adding the r-f stage to the 
receiver, and, therefore, conveys more 
significance to the designer than a 
measurement of grid-to-grid voltage 
gain. 

Advantages of Method 

When measurements are made at 
the input circuit of the converter tube 
(3-3 Figure 1), an important advan¬ 
tage is obtained, because the signal is 
introduced with only a slight disturb¬ 
ance of the circuit by the measuring 
equipment. The impedance of the in¬ 
put circuit to the signal frequency is 
reduced to half its normal value, but 
the impedance of the circuit to the 
oscillator frequency changes very lit- 

Table 1 

Measurements tabulated with typical f-m 

receiver. 


Signal Available 

Point of Generator Output Power 


input (voltsl P (watts! 

(3-3) . 125 X 10 R 13.7 X KM 2 

(2-2) . 23 X 10“T 0.46 X10- 12 

(1-1) . 23x10"“ 0.46 X FF 12 


Power ratio (3-3) to (2-2) . 29.6 

Power ratio (2-2) to (1-1) . 1.0 


tie. At high frequencies, the amount 
of oscillator-frequency voltage in¬ 
duced in the signal-grid circuit is fre¬ 
quently an important factor in deter¬ 
mining the performance of the con¬ 
verter tube. Consequently, a method 
of measurement which does not affect 
the induced voltage gives a better in¬ 
dication of tube performance than a 
method in which the signal grid is 
effectively short-circuited to ground. 

The 829-B 

Recently the type 829-B pushpull 
r-f beam power amplifier was an¬ 
nounced to supersede the 829. 

In Figure 3 appears a typical v-h-f 
plate-modulated pushpull r-f power 
amplifier, operating at approximately 
200 me, in which this tube can be 
used. The coils L 3 and L* are com¬ 
posed of y^ r copper tubing, approxi¬ 
mately 10" long and spaced about 
between centers. The L* and L a 
coils are of diameter copper tub¬ 
ing, about 7" long and spaced approxi¬ 
mately y% f between centers. Dimen¬ 
sions of Fi and L 2 are dependent on 
the type of driver tube used but usually 
are similar to L 5 and L fl . The coupling 
of L 1? L 2 and L«, L* must be adjusted 
for optimum grid excitation. The grid 
resistors in the L 3 L+ circuit should be 
adjusted at voltage node. 

For stable r-f amplifier operation, 
the 829-B must be shielded. One 
method of doing this is to- mount the 
tube with one end through a hole in a 
metal plate so that the edge of the 
hole is close to the internal shield of 
the tube. Since at v-h-f short leads 
are essential, r-f bypassing must be 
accomplished close to the tube termi¬ 
nals. Ribbon leads acting as plates 
of the bypass capacitors are effective. 

f Data based on copyrighted information 
supplied bv RCA] 
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~Bendi\ regulated 



DYNAMOTORS 


MAKE A BIG DIFFERENCE IN RELIABILITY... ECONOMY... WEIGHT 


Under the most severe conditions in which your electronic instal¬ 
lations are expected to operate, Bendix* regulated dynamotors will 
deliver dependable, uniform voltage. You can count on them to last 
longer, too, because they are manufactured with the same painstaking 
care which has made Bendix Aviation equipment famous for quality 
all over the world. Before you design, write our engineering depart¬ 
ment for detailed information on Bendix regulated dynamotors. 


Dynamotors * Inverters * Convertors * D.C. Motors ■ Carbon Pile Voltage Regulators 


RED BANK DIVISION of 

RED &ANK M J. 



*vJ*rrn* 


Output voltage conslant within plus or 
minus 2.5% at rated load, with as much 
as 30% input voltage variation. 

Consistent efficiency of associated equip¬ 
ment under extremes of temperature, 
humidity, altitude and vibration. 

Allows the use of smaller, lighter, less 
expensive components in design af elec¬ 
tronic equipment. 

Tube life materially lengthened due to 
narrow voltage tolerances. 


^TRADEMARK 
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Stub Tun €>rs f « r 
Poir^r Division 
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Controlling Division of Power Between Vertically and 
Horizontally Polarized Components at F-M and TV 
Frequencies. 


by CARL E. SMITH 


Vice President, In Charge of Engineering, 
United Broadcasting Company 


linnipb ihm piiartar <\ itvkhmpt'A 
a 


a ia h ita in n u 


Ii(ft ranin; m Ikiipilp am) 


-.li 

■ ML 

ki i fit 

p \\ i 

MM 

11 JM] 

11- ( 

in !m ; In- 



1 




f" 

Slip 

'is 1 1 \r 

h Pi¬ 

d t T i 

ii ilm- 

l>ia 

"mil tin 

11 Ik pnu 1 

r will lip 

Lfaduall 

v -1 

s r iiiis. i 

pM 

M M 

J iImW 

mp l 


1 HU pul 

k 

h itri hkr 

j I'l HP Milk 

1 rufKtpmMt mj Inu* pi 

T lit 

- H liki 








j 

aiM ait m 

i] ml 

linikk ma 

1 kft w '.\\ 

l.k i 

naii! 

PH 

*1v 

. -isn’t* 

t f 1 i'¬ 

-In 

ad ftrk 

nft 

i-. Hr 1 M Hi; 

r c 11 n t p 1 at 

Hi. 

k inpm 

am! * ip 1 pill 

Ikf 








4 

niinaJ- at. 

all 

l link-. 




ill' 

k j Ifllf l M- 

ll Mf 

tl 

Ik UtpUl ki 

. ilikklllrif 







Ilk 

lh 

1 r f 

I w 111 

Aik 

Mv 

p an hi 

VP ( 

arnni pf 

uantifat/ve 

Analysis 





jMi'ini, 

Vi ill 

i i 

hr IV- 

i»h 

lliai vim 







j •’< > 

U A 

i pill 

Ihm 

ns? 

*■ ihk iupul kMfu-pn 

Kim p 


ill PllM 

4rr tin 

ijpanl ila 

(n 

k .1 

Mm !m 

\ 111 - 

a 

k! ia rakl 

iTh 

Ilk l'k-P-: 

t'VM' ap.il\ 

'-].<* ! 

Ml lllM p. 

MVP jl\ 

h I'M 

. Il 

till 

iikk 

Id k 


Ml 

Ml lip 

’ i" ! 

war win 

funjnk 1 

Ilia 

' llljUll ! 

Nlpnlaiu 

a- ;j 

! lh. 

lh i 

u 

p:.kl (l 

if if 1 

1 u.A 

Ml) -if 

H 11k 

J. milk 

mnfiiMii ^ 

tf M 

'ii!. / is. 




1 !r 

m < 

'! -in! 

- / *LL 

n! 

MM Mil ( 

lltM 

utiiilt fmv 



k.. i i 

- ; X ; ! 



t 

W 1 1 

Si .■ m 

IMP 1 

ppj 

Inpki • 

Pill 

rli al all 


/, 




i } \ 

|IM 

u: l ■ 

\l 

XL It 

1 , f 

- kMp-i 

ibr 

ilia! ImM 



K I 

- ! X 




*tfl.lk r(k II E . ; IP 


iu-II in a 


I 


Mar (iklikn: ,dl mi Up- |ihniT a ill lluw 
m)H -a u a.i'i'iiikpni! 11 1 U J ami ia i 

p 1 v\ k* \\ >]-, II'm 1 kt I mi ! i';i i k-P ik-PMi i 
Ima $ li ihr ll.fp-ll.l---.il |li lilir-. ,MV 
! p f ; p ‘ 1); ■ 1 1 mpi itii.-if f 1 hi I'acU'i' mT'Ip re 
-■ 1 -tilfU’*- lilt li’ |,1 1 (■ t -lulk klm In- ip; a m : 


l i;l)n- I 

< .ihutiii i ir hut ’■luh l min divider iMuni* 

(Ht'Hl ed ;il I h \ 


Wlkr, 

/ . t ihn.k tnpin impetlu.ui.ir a? -till» / 
fnisrl i< ai 

K,. (puip- khaMctkifi>i.lr rtMi-mnp' 
i d" 1 pm / 

/\ «tlfiuf f partaiup ml -lull / 

\ I lit Mm.' input unjH'ilaPkk ai da- iirp*> 

I tl t; Mj pi. J k. 


U lk-rr 


x- - 




k , ! a- A ■ 
k, f A 
k\. i -s. k\ 



Ik 4 A, 

lv, nhiiM alia nikiki Mur rr^Mlanpi- 

Ml If I M 

: X■ ohm- rkactarna ui -ml; d 

Sillt'f -lull / m p tlkpivrs in ikii^lh. 
lisp lk |r! mrv til lIlk Kfiik 0;m hk wnl - 
h-n ;m 

/ X 1 i k . lap M ( -f ) 

.l/.-k' /P'k,Vp/klk ! -P thi' ( P i k/rfkk' 
hl<lli*ftt' ih k\nhi* k.fi'i M'lMfi', .< 


Vlit *i)U'k - k 'i kfl Pi k'liplih 

|X . t K’,. uni ( P -p l *ii 1 

I lv. k A r> f / f 

I'm -Ih|\v 11 s; i l tin* illfml pppohnuk m 

:ilua\k ptjnaS in tin* khaiarturi^Tir i\- 
-Mt a mu- K,, \\v t 4 an -kt upi ihr pijuaiirki 


Mi’ itu* mput 

at tip, miu*tion 

m| ihk t\\ 

Iran vnmMun 

Hlikv Sima- 

ami / 

a rr h< dli a di 

A 

-UUK'f ai -- Iron 

4 

1 111 M j uvp. 

t imi i i lu-'n ay 

p irai^ioHiicd 

?m ihk hi 

km nip vp hit 

- at itlk juuklm 

n pMi'nl, 






U.. 

/, 


Fifiuin 2 

( i rt tiif ditifaWJt slnm’t iui jlte r-’i.i{i<mshi|.j iiliUSt' 
A .ind 1 hr v oh'.^fv \cl Pil s m n i-onreiH#^ imv 
spih inner divider. 



12 • COMMUNICATIONS FOR AUGUST 1948 





















If the input is always equal to R 0J then 
we should have the following identity 


Ro 2 R,r 

Zn -f- Zl> Z a Zb Ro" 

Z, 4 Zb Ro" Ro" Za 4 Zb 

-1- 

Z a z b 

or R„ = Za + Zb (/ ) 

Now substituting equation (3) into 
equation (1) and then in equation (7) 
for Z.„ and substituting equation (4) 
into equation (2) and then in equa¬ 
tion (7) Eor Z h we get 


Ro [j Ro tan /3) R 0 (-/" Ro cot /3) 

Ro 4 j Ro tan /3 Ro -/ Ro cot /3 

7 tan 0 ; cot /3 

1 =--- 

1 -f i tan /3 1 -/ cot /3 

(A) 


Multiplying both sides of the equa¬ 
tion by (1 4 ; tan p) (1 - / cot $) we 
have 


1 -./ cot + ; tan /9 4 tan /3 cot /3 
±1 y tan/3 4 tan/3 cot/3 — / cot/3 4 tan/3 cot/3 

Since tan p cot p — 1, it is evident 
that this equation is an identity and 
therefore the stub tuners operated as 
shown in Figure 1 will always present 
a pure characteristic load to the gen¬ 
erator, regardless of how the power is 
divided between the two loads which 
must always present a characteristic 
resistance load of R n to the power 
divider network. 


Vector Diagram 

It is also of interest to note the volt¬ 
age magnitudes and phase relation¬ 
ships of the voltage vectors in this 
power dividing network; Figure 2. If 
it were not for the 90° phase delay in 

X 

the — wavelength lines from the com- 
4 

mon feed point to the shorting stubs, 
the input vector would lay along the 
diameter of the circle diagram. It 
will be noted that the phase of output 
1 is always 90° in advance of the 
phase of output 2. As the power to 
output 1 increases from zero to maxi¬ 
mum the phase retards from zero to 
90° as shown in Figure 2, At the 
same time the power to output 2 will 
vary from maximum to zero and the 
phase retards from 90° to 180°. The 



and the power in line 2 is 

Ri> cot 2 & 

Pb = Pi —= Pi-- {U) 

Ro 1 4 coF/3 

Where: 

P f — watts lota] power 
P a z= watts power in line 1 
Pb — watts power in line 2 
R n = ohms resistance at junction of 
line 1 

R b 4 ohms resistance at junction of 
line 2 

R 0 := ohms characteristic resistance 
(J = degrees length of stub as shown 
in Figure 1 

P» and Pi, have been plotted in Fig¬ 
ure 3 as a function of p. The total 
power is expressed as 100 %. 

Example 

In a concentric line stub tuner power 
divider, as shown in Figure 1, the 
characteristic resistance is 52 ohms. 
I f output 1 is to receive 600 watts and 
output 2 is to receive 400 watts, what 
is the proper adjustment of the stubs? 

Solution-. Referring to Figure 3 the 
stubs must be set such that (3 = 52°. 


angle p is the same as the electrical 
angle illustrated in Figure 1. 

Power Division Curve 

The power division as a function of 
stub placement can be derived from an 
analysis of equation (7). The induc¬ 
tive reactance in Z« must equal the 
capacitive reactance in Zb- This can 
be proved by equating the reactance 
components of equation (8) equal to 
zero and showing that the equation is 
an identity. The resistance compo¬ 
nents of equations (7) and (8) can be 
written as 


Ro tan 2 /3 R„ coF 0 

Ro ~ R,i 4 Rb — *■-—I-—— 

1 4 tan 2 /3 1 4 cot 2 /3 

(9) 

The power division in the two loads 
is proportional to the respective re¬ 
sistances. Therefore, the power in 
line 1 is 


R n tair 0 

Pn - Pr —- P.- ( 10 ) 

Ro 1 4 tair /3 
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A. Studio Modulution 
Monitor Setup 


Synchronized Light-Flash Monitor Setup Devised to Help 
Announcer Maintain Studio - to - Transmitter Program 
Levels. 


by WILLIAM J. KIEWEL 

Chief Engineer 
KROX, Crookston, Minn. 
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Broadcast Studio Besigu* 


by LEO L. BERANEK 

Technical Director 
Acoustics Laboratory 
Massachusetts Institute of Technology 


There are four primary conditions 
to deal with in small studio design 
which have not always received 
proper attention in the past: 

(7) There are unsufficient reson¬ 
ant possibilities at low frequencies. 

(2) It is not possible to locate 
both the source and microphone so 
that they make use of all the nor¬ 
mal modes of vibration available. 

(5) Flutter echos must be con¬ 
tended with at the higher frequen¬ 
cies. 

(4) The absorption of ordinary 
acoustical materials at low frequen¬ 
cies is too small, hence, a booming 
effect results. 

Generally the solutions involve some 
sort of means for sound diffusion in 
the studio. As a result a fad has 
arisen for building studios with poly- 
cylindrical linings, multiple-layered 
plywood interiors and hemispherical 
bumps . It appears that perhaps an 
adequate job of design can be done 
without going to the extreme expense 
that is indicated by these current 
trends. 

To remedy the low frequency prob¬ 
lem, let us look at the question of 
studio shape. A study of the other 
regular shapes such as spherical, cyl¬ 
indrical or eliptical reveals that even 
less satisfactory coupling between 
source and pickup exists. Hence, the 
desirable trend is away from regular¬ 
ity, not toward more of it. 

Scientific evidence indicates that we 
can preserve flat surfaces, and still 
greatly improve the coupling between 
microphone and source by adjusting 
the walls so that no two of them are 
parallel to each other. This leads to 
interesting results. In the first place, 
the skewing of the walls shifts the 
resonant frequencies, some of them 
upward, some downward. In most 
cases this shifting results in the un¬ 
bundling of the frequencies of the 
modes of vibration and gives a more 
even distribution along the frequency 
scale. 

A second result is obtained. There 
is a crosscoupling between modes of 


*From a paper presented at the New England 
Radio Engineering: Meeting. 


New Approach to Studio Design Suggests Preservation of 
Flat Surfaces and Adjustment of Walls So That No Two 
Are Parallel. 



Relationship between optimum reverberation time and volume of a room. Beran&k indicated that 
this relationship should be satisfied in the basic design of a studio. 


vibration in skewed rooms which does 
not exist in rectangular rooms. That 
is to say, when we sound a low fre¬ 
quency tone in a room with skewed 
walls, one (or two) modes of vibra¬ 
tion will be excited. In a skewed 
room, however, several more adja¬ 
cent ones will be excited because of 
crosscoupling. Hence, there will be a 
better transfer of energy from the 
source to the microphone because 
more modes act as the carrier. An¬ 
other interesting effect results. These 
adjacent modes have their own fre¬ 
quencies of free-vibration. When a 
number are decaying at once, they will 


beat against each other and will pro¬ 
duce a sort of vibrato effect—nearly 
imperceptible to the ear—but some¬ 
thing which every string instrumen¬ 
talist or vocalist attempts to produce 
when he plays or sings. 

The question arises now as to how 
much distortion of the sidewalls there 
should be. The general answer is that 
there should be as much as possible. 
One is, however, limited by economic 
considerations and considerations o£ 
appearance and convenience. As an 
example of a suitable compromise, we 

{Continued on page 33) 


Figure 2 

Layout of a studio 
with non-parallel walls. 
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Power-Line CARRIER 
COMMUNICATIONS 

Part II of Paper on 50 to 150-kc Systems. Presented 
are Data on Electronic Transfer Units, Multi- 
Station Duplex Arrangements and Calling Systems. 


In i ll L-, mkst ros-ii m \ : m dim paper 
the general Haturr-. m carrier t*ym 
nmnic.mnn- -implex and dupkax sy-- 
H-iiKAvriT ;olaly/wd, with -pentc -lata 
fit-in- offered nil a mug le-frequency 
manual-.-duplex sy-tein and a tmHH- 
queney duplex arrangement. 

Jn this, the concluding article. are 
uttered data on a single-frequency 
automatic simplex system, multi, station 
duplex sysiem and the many different 
tv|u' s nC calling system- which are 

cm pirn c-d in carrier -eommun i cat ions 

circuit. 

The -ingle frequency automatic 
-implex -v-tem i- the musi mt-alilr 
nf all the power-hue carrier communi¬ 
cation -vstem-. The number it -ra¬ 
tion- mi a given channel is m >t limited 
t (i two. a- Ih the aa 1 with tlu n-nal 
two frequency duplex system; it per 
find- a -ingle conversation among sev¬ 
eral station- uii the channel; and it 
permit- operation with twnwwre tele¬ 
phone extensions and through FBX 


by R. C. CHEEK 

Central Station Engineer 
Westinghouse Electric Corp. 


board- without requiring habitue ot a 
hybrid tmil. 

The electronic transfer unit is the 
kew unit in an automatic -implex as¬ 
sembly. h is the unit that penurm- 
autumaticaib' the -witching' umetion- 
required lor changing the a--enable 
from the stand-by Condition in the 
transmitting or the receiving condition 
a- required. 

The operation nt the electronic 
transfer unit can btsi he understood 
I>\ reference to Figure 1. The equip¬ 
ment i* normally m tlu* stand-by con¬ 
dition; that is, no signal i- being re 

i O') MM! I A l |M*‘C A upHO. ! V 4 / 
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In the Hund-bv comlilioii. the iran-- 
miiting midio amplifier i- unblocked 
and rcadv |u amplifi voice signals 
iroui the telephone line. KrreplT'si . t 
a carrier Signal w r ill e;oi-e the trat - 
mittuig audio amphlier to he oluekeiL 
-o tint no tnui.- 0 u-doi) can tad place, 
once reception ha- -darted, mu d (he 
equipnant relum- to -tand-hv euiidi- 
ttH-u. ( )n the other hand, it an <7tll 
going Voice signal rcache- the 
tran-mittmg audio amplifier im.mii (he 
I e le phone tine when the equipment i 
m the -land-lw condition, a will can-? 
tile entire receiver lit be blocked -o 
that ms -ignal can he received until 
condition- return to stand by. 1 he 
-■witch from transmit to roe me and 
vice versa therefore requires that the 
equipment pas- thro,ugh dir "land-1 v 
condition m each direction. fin 
tunetinning of the transfer unit tor 
changing from -tamd-ln u> transmu¬ 
ting and receding i- a- inliowm 

Transmit 

An audio signal (7) irulU the tele¬ 
phone line pas-e- through the mm- 
milting amdi<5 ampliher and i- applied 
-imulinncoush to the transmitter and 
the transfer mint. 7'he audio signal F 



Figure 1 iU-fti 

IXincE Mini! MiH^rani M electronic l runs ter unit. 

Figure 2 

BitMc units of a muhi-si:uion dnplcx-cMitinit>nicutionji ;i>scrnbK. 
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further amplified in the transfer unit 
and then rectified by a diode detector. 
The positive bias produced by the rec¬ 
tified signal is applied to the grid of 
a small thyratron, which breaks down 
and begins to rectify a 10,000-cycle 
voltage applied to its place by an os¬ 
cillator within the unit. The negative 
voltage which then appears across the 
thvratron load resistor is used to block 
the radio-frequency circuits of the re¬ 
ceiver (voltage 4 of Figure 1) and 
simultaneously to stop a second thyra- 
tron from rectifying a 10,000-cycle 
signal. The extinguishing of this sec¬ 
ond thyra Iron removes blocking volt¬ 
age 1 from the transmitter, allowing 
the audio signal that initiated the 
switching function to be transmitted. 
The entire sequence of operations de¬ 
scribed occurs in 2.5 milliseconds or 
less, so that not even the first syllable 
of the outgoing speech is lost. 

The disappearance of the audio sig¬ 
nal from the telephone does not in¬ 
stantly return the equipment to the 
stand-by condition. Resistance-capaci¬ 
tance time delay circuits with adjust¬ 
able time constants are provided in the 
diode rectifier circuit, to prevent the 
actuating bias from disappearing im¬ 
mediately when speech ceases. This 
time delay can be adjusted to allow 
return to stand-by conditions at the 
end of words, phrases, or sentences, 
depending upon the preference of the 
user of the equipment. 

Receive 

The incoming carrier signal (5) is 
taken from the output i-f stage of the 
receiver and applied to an amplifier in 
the electronic transfer unit. The am¬ 
plified signal is rectified by a diode 
detector, and the resulting bias is used 
to cause a thyratron to break down 
and start rectifying a 10,000-cycle 
voltage supplied by the oscillator in 
the transfer unit. Current through the 
load resistor in the thyratron plate 
circuit produces a negative bias volt¬ 
age 6, which is used to block the trans¬ 
mitting audio amplifier. The same 
voltage simultaneously extinguishes a 
second thyratron, removing blocking 
bias 2 from the receiving audio ampli¬ 
fier and permitting the incoming sig¬ 
nal to reach the telephone line. This 
entire operation occurs in 2 milli¬ 
seconds or less. 

The disappearance of the carrier 
signal removes the actuating bias 
furnished by the diode rectifier and 
causes the opposite sequence of events, 
returning the equipment to the stand¬ 
by condition. 

The applicability of the convention¬ 
al two-frequency duplex system is 


somewhat limited because the system 
can be used only for point-to-point 
channels. It is possible to use the ordi¬ 
nary two-frequency duplex system in 
a so-called master-station duplex ar¬ 
rangement in which one terminal can 
communicate with any one of several 
others, none of which can communi- 
c.ale with each other. This arrange¬ 
ment is seldom satisfactory, however, 
and it is not widely used. The multi¬ 
station duplex system is not subject to 
this limitation of the conventional 
duplex system, and it provides the ad¬ 
vantages of duplex communication be¬ 
tween any two of a number of stations 
on a channel. 

Basic l/nits of Duplex System 

The basic units of the multi-station 
duplex system are shown in Figure 2. 
Comparison with Figured (Aug. issue) 
shows that a transmitter unit, a receiv¬ 
er unit, and a contactor unit have been 
added to the conventional two-fre¬ 
quency duplex assembly. None of the 
other units of the conventional assem¬ 
bly are duplicated, such units as the 
audio amplifier, the rectifiers, the 
switchings and hybrid panels, and the 
calling and ringing equipment being 
used in common by both receivers and 
both transmitters. 

Only one transmitter and one re¬ 
ceiver are used at a given station dur¬ 
ing a conversation. Which transmit¬ 
ter and which receiver are used de¬ 
pends upon the point of origin of the 
call. Designating the two frequencies 
as Fx and F Sf for example, all stations 
would normally receive on F v A sta¬ 
tion originating a call, however, trans¬ 
mits on Fx. The F* transmitter is 
selected by the calling party by the 
simple act of picking up the telephone 
handset. The closing of the d-c cir¬ 
cuit through the hook switch operates 
a relay which causes the contactor 
unit to apply the output of the audio 
amplifier to the audio terminals of 
transmitter F,. Simultaneously the 
contactor unit energizes the transim 1 
ter and applies the output of receiver 
F a to the audio hybrid unit. At the 
called station, the reception of the car¬ 
rier signal from the calling station 
on receiver F 2 operates a relay whose 
contacts open to prevent the transfer 
from transmitter F £ to transmitter F : 
from being made b) the contactor unit 
when the called party replies. Trans¬ 
mitter F T and receiverF._, at the calling 
station and transmitter F s and receiver 
F] at the called station remain ener¬ 
gized throughout the conversa¬ 
tion. When the conversation is com¬ 
pleted, the hanging up of the telephones 
at both stations returns conditions to 


normal, with all stations receiving on 
Fj. 

Coiling Systems 

A number of different systems of 
establishing a call over a carrier chan¬ 
nel are in general use. Among the 
more important are: code-bell calling, 
voice calling, automatic-bell calling, 
and dial-selective calling. 

Code-Bell Calling 

Code-bell calling is the system of 
calling so often used on rural party 
lines in which all telephones on a giv¬ 
en circuit ring, the desired party be¬ 
ing indicated by a code made up of 
long' and short rings. The calling 
party transmits the code by turning a 
hand generator or applying 60-cycle 
voltage to the line with a push-button 
on his telephone instruments. A relay 
in the carrier set actuated by calling 
voltages between 16 and 60 cycles oper¬ 
ates in accordance with the coded sig¬ 
nal to apply 60-cycle modulation to 
the transmitter. At the other terminal 
or terminals of the carrier channel, 
the receiver output energizes a circuit 
selective to 60-cycle modulation. This 
circuit in turn operates a relay which 
applies ringing voltage (either 20 or 
60 cycles) to the telephone extensions, 
causing all telephones to ring in ac¬ 
cordance with the coded signal. Code¬ 
bell calling may be used with either a-c 
or d-c telephone extensions, and is by 
far the most popular system of call¬ 
ing in power-line carrier work. 

Voice Calling 

In the voice-calling system, the call 
is placed by simply speaking the de¬ 
sired party's name into the telephone 
transmitter. Loudspeakers with indi¬ 
vidual amplifiers are provided at all 
telephone extensions to call the de¬ 
sired party. The loudspeaker is dis¬ 
connected when the telephone instru¬ 
ment is picked up. Calling by voice is 
supplemented in some installations, es¬ 
pecially those where ambient noise 
level is high, by a high-frequency 
audio tone, which is transmitted at the 
option of the calling party. A push¬ 
button or keyswitch is provided for 
this purpose. Voice calling can be 
used with cither a-c or d-c lines. 

Automatic Belt Catling 

In the automatic bell-calling system, 
the bells on the telephone insrrumenl 
or instruments at the opposite terminal 
are rung automatically when the call¬ 
ing party picks up his handset. The 
ringing continues for a few seconds 
and then is cut off automatically. To 

{Continued on page 35 ) 
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Figures 1 and 2 


terminal hb»ck desjgneJ for a Jj>i nhut ibn Ira me lor indexing >mJ filing ot el cement circuits, 
which permits rapid location of all cticuiAs Jo broadcast work. fvi>« *»f nominal blocks arc 

used; f>ric lor a-t ansi number tor power. terminal block J. at left terminates ii cable connected 
to five terminal block in rack or cabinet \ 


"J iff i b!tk’!i|.\.\ilov it]- | R. n.Mt y. ]'a- 
Ml 1]||-. I>, an cxlrcnii'l) inijmrtaiU 

mcimr in hri dftlciM-''fullMil nr”;miz;i- 
Hno. aiinrdiny quality prohmu i* »lj and 
sfrawman-hip hud camntmimy w yon ! 
diymepriny praelice. 

Sysfemo/ic Organization 

Smaitih operation require- ;i v\-. 

tmualic uryam/.m i< m m -indO equip 
fitvlit and a riyid adherence in the 
.-ydem employed. d he -vstem liiih per 
mi e-uni irma! expand: hi m dud! itie» 
without *mn meiny ilexihibiv nr Mper- 
fit i< aval dmplicin . 

Wire Communications Uses 

J 11 if many years two omuiiutulh v\- 
pandmy yv -ci• rii< of wire o< dimmnioa ■ 
non, jlir telephone and teley imply 1 i:t\tr 
emph wed ;ni epu i puien M nr o animat inn 


meilmd that i> ewehenl Ini radii* emm 
mimical iniw facilit lew low 

Filing System 

dentally n. w a Pliny -v-tem wherein 
electrical circuit- are earetullv isjed 
and indexed. Ihc fdlipp cabinet <P 
mtel) a "V-iem j> called a di-uihntmn 
frame. livery circuit h readily Ineaied 
became it w Hrihinnhb <a fiJcij an the 
distribution frame according to a deh- 
nite plain Then all imerwiriny of 
cijuiprpeiit is accnmplidied by eimnccM 
me. 'deal, mm/vf wire-, between \ari 
oie terminal- mi die frame. 


Leffer-Fih'ng Slmi'landy 


On the ntller hand, should it hew 
j'lectMsaj-y to remove a piece of eyi 
ment to a dittemtt locution, it niav 
moved uj another cabinet or o 
pr.im where a cable cmitaiMlny -p 
wires i- terminated; the other end 
the cable heiny terminated on the < 
ll'ihiitio!i i vaunt. Ihe operation 
similar m some rcy.nre in filing a 
elabbilicii idler in a di iterant fnjdet 
a Idler Ida. 


App/icaf/on to Broadcast Stations 


System 5/mpf/cify 

Once equipment ha- heen in-tailed, 
it liecal imt be moved About should 
changes in interw inny become iiu:m- 
-ary nr desirable from an operational 
m,midpoint. It i> iinly necessary tn 
chan ye a tew -hurl jumper wires. 


Idle distribution frame con-i-M of a 
metal I ra me upon which ha - been, 
ui'ut riled a number of cenninaj blocks, 
hi a broadcast studio, two types m 
tennittal blocks m e required : one for 
audio and one inr power circuit's. ,\n 
iilidio terminal and a power terminal 
block are needed for each rack or cab- 
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JVith A. Filing System 


Filing System, Providing Indexing and Filing of Electrical 
Circuits on a Distribution Frame, Can Be Applied to Broad¬ 
cast Stations to Trace Audio and Power Circuits. Pro¬ 
cedure Facilitates Maintenance, Permits Partial Pre- 
Assembly of Equipment, Pre-Wiring Before Studios Are 
Completed, and Simplifies Installation. 


inet ot equipment, each connected by 
a separate cable to its respective audio 
or power terminal block in the distri¬ 
bution frame. Separate conduits are 
required for each cable. 

Indexing the System 

Some form of designation indicating 
to which cabinet or rack each block is 
connected is the first step in indexing 
the system. Thus, cabinet or rack A 
is represented on the frame by block 
A ; cabinet or rack B. by block B , etc. 
The terminals of audio blocks are usu¬ 
ally numbered by pairs, while the ter¬ 
minals of power blocks are usually 
numbered individually. 

Index Sheet 

A separate index sheet, kept for 
each block on the frame, discloses in 
tabular form . . . designation of the 
block, orderly listing of the pair num¬ 
bers, brief description of the use of 
each pair, and the block and terminals 
to which each terminal or pair of listed 
terminals is connected by jumper wire. 

F/exo/ine 

Flexoline, 1 or a similar indexing sys¬ 
tem, is best suited to this type of work 
because it permits minor changes to 
be made in the inter wiring without 
the necessity of retabulating an entire 
sheet for each of the terminal blocks 
involved. It also permits color coding 
certain important circuits throughout 

1 Acme Visible Records, Chicago, Ill. 


by THOMAS D. REID 

Technical Staff, Mclpar, Inc, 
Formerly, Audio Engineer, WASH-FM 


the entire index, permitting them to 
be traced quickly by color. A good 
example is the color coding of a net- 
work circuit. Colored spaghetti could 
be used on the wires at the terminals 
to tie in with the color coding of the 
indexing system. 

Figure 1 illustrates the manner in 
which information is tabulated for ter¬ 
minal block A. This block terminates 
a cable or group of wires connected to 
the terminal block in rack or cabinet A. 

The pairs of terminals are listed 
first. After each listing follows a brief 
description of the use of the pair. 

Use of Co/or Coded Leads 

Pairs 13 and 14 of block A are color 
coded. The equipment connected to 
these pairs of terminals are part of an 
important network circuit, with pair 
13 terminating the output of the No. 
1 isolation amplifier, a jumper con¬ 
necting pair 13 of this block to pair 2 
of block E, which terminates the No. 2 
remote mixer. 

Troubleshoofmg Uses 

Pair 2 of block E in Figure 2 is also 
color coded. The information on the 
strip representing this pair also tallies 
with the information given on the in¬ 
dex of block A . However, the infor¬ 
mation is in the reverse order. This 
brings out an interesting point, the 
system is automatically cross-indexed. 

Another important advantage of 


this system is that it simplifies trouble¬ 
shooting. Most trouble in studio 
equipment could be eliminated quickly 
if the source of trouble could be 
quickly located. Often it amounts to 
the simple replacement of a tube and 
this system permits rapid trouble¬ 
shooting by quick tracing of circuits. 

Equipment Pre-Assemb/y 

A rather novel advantage of the sys¬ 
tem is that it permits partial pre¬ 
assembly of the equipment and pre¬ 
wiring before studios are completed, 
and even before some of the equip¬ 
ment is on hand. The cables between, 
the rack terminal blocks and the frame 
terminal blocks can be made up before¬ 
hand if the length of its conduit is 
known. If the inter wiring plan is 
known, the jumper wires may be ap¬ 
plied to the frame before final instal¬ 
lation. Equipment, if at hand, can be 
mounted in the racks or cabinets and 
wired to the terminal blocks before the 
equipment is installed in the studio. 
The entire studio system, in fact, could 
be set up on a factory floor and tested. 

Filing System Rules 

Because this system is essentially a 
filing system certain rules must be 
met. To have a system there must be 
a plan; and that plan must be adhered 
to if complications are to be avoided- 
All who work with the system must be 
thoroughly familiar with the rules it 
the system is to work efficiently. One 
person should be in charge of this sys¬ 
tem, make all decisions and see that 
they are properly executed. 
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GENE/ML RADIO CAPACITANCE 
TEST BRIDGE 

A capacitance test bridge, type 1611-A, which 
measures capacitance over the range of 1 mrnfd 
to 10,000 mfd has been announced by General 
Radio Company, 275 Massachusetts Avenue. 
Cambridge 39, Mass. Over this entire range 
an accuracy of ±(1% ff- 1 mmfd) is said to fee 
maintained. The dissipation factor range is 0 
to 60%. The frequency of the test voltage is 60 
cycles. 

A feature of the bridge is a zero-compensat¬ 
ing circuit that balances out the initial capaci¬ 
tance and dissipation faetor at zero setting of 
the dials. 

Self-contained, including visual null detectoi 
and operates from the 60-cycle power line. 
Over-all dimensions arc I4j/£"xl6"xl0"„ 



DU MONT CATHODE-RAT 
OSCILLOGRAPH 

A c-r 'scope, type 250, with three different 
channels through which signals may be applied 
to the vertical deflection plates (high gain, 
capacitively eoupled amplifier, medium gain, 
directly coupled amplifier, and direct connec¬ 
tions to the deflecting plates) has been an¬ 
nounced by Allen B, Du Mont Laboratories. 
Jne., Clifton, N. J, 

Built-in voltage calibrator for calibrating the 
sensitivity of vertical amplifier circuits is put 
into use by a second switch which conneets the 
calibrator to the inputs of the V-axis amplifier 

Signals are applied to- the horizontal defiee- 
tLon plates through a similar choice of channels, 
and a fourth position of the horizontal selector 
switch connects the sweep-circuit output to the 
amplifier input. 

The reenrrent range of the linear time base 
is 1 eps to 150 kilocycles per second, and the 
duration of the driven sweep is continuously 
variable from 1 second to 20 microseconds 

The cathode-ray tube used is the type 5CP-A 
vhieh, with intensifies operates at a total ac¬ 
celerating potential of 3,000 volts 


CARTER ROTARY CONVERTERS FOR 
WIRE AND TAPE RECORDERS 

Rotary converters for use with wire and tape 
recorders, sound projectors, receivers, etc., have 
been announced by Carter Motor Co., 

North Maplewood Ave., Chicago, Illinois. 

Converters are said t:o deliver a pure a-c out¬ 
put without filtering 

Bulletin, No. 748, illustrating and describing 
the converters is available, Bulletin includes 
a selector chart which tells the proper converter 
to use in each application to assure com pie if 
operating satisfaction 



Telecast Engineering Clinic 


Telecast Engineering design, pro¬ 
duction, installation, operation and 
maintenance were featured topics of 
a live day series of sessions held re¬ 
cently at the Camden facilities of RCA 
tor nearly 100 broadcast engineers. 

Presented by tv specialists at RCA 
including M. A. Trainer, H. E. Gihr- 
ing, C. D. Kentner, R. A. Meisen- 
heinier, L. J. Wolf, R. W* Masters, 
J. E. Young, T. M. Gluvas, E, H. 
Potter, W. J. Poch, J. H. Roe, N. S. 
Bean, G. H. Goble, R. V. Little, Jr. t 
C. A. Rosencrans, R. J. Smith, N. F. 
Smith, E. Stewart, D. D. Hatpin, 
E. S. Gammer, H. J. Markley, P. J. 
Herbst, W. W. Watts, T. A. Smith 
and A. R. Hopkins, the sessions cov¬ 
ered discussions of 23 subjects. These 
included the basic television trans¬ 
mitter, antennas and antenna equip¬ 
ment, pylon antennas, transmitter test 
and assembly, typical station opera¬ 
tion, studio equipment, camera equip¬ 
ment (television film projectors, kin¬ 


escope photography and relay and aux¬ 
iliary apparatus), tv video and audio 
systems, commercial television opera¬ 
tion, tv test and measuring equipment, 
and tv transmitter and receiver serv¬ 
ice and contract procedure. 

Most of the meetings were held in 
the theatre m the mam building at 
Camden. Several, however, were con¬ 
ducted in the field. For instance, the 
f-m and tv antenna sessions were held 
at the development laboratories where 
a complete demonstration of tv and 
f-m antennas was conducted. In an¬ 
other on-location visit, engineers vis¬ 
ited station W3XEP the tv experi¬ 
mental station of RCA, operating on 
channel 10. 

In a visit to a typical studio, the 
broadcast men received complete in¬ 
struction on the operation of the as¬ 
sortment of equipment used there. 

A visit to the research laboratories 
at Princeton concluded the., five-day 
clinic. .A 


At W3XEP, the RCA experimental tv station in Camden, during the tv clinic, with Dale Kentner, 
supervisory engineer of transmitter design at the console controls. Looking on: Carl OlsOn, KLAC: 
Lewis Evenden, WJVB; John March, WARC; Harold F. Huntsman, KLAC; Bob Emch. WARC; 
Seymour Raymond, WFMJ; Kenneth Hewson, WOXBV; Ft. H. Musselman, WSAN.^ J. Leahy, RCA 
Vietor; Scott N. Hag^nau, WSBT-W'SBF; Charles Kibling, WBRY; Ed Clammer, RCA (sales); 
John P. Riley, Jr., RCA I sales); Frank B. Ridgeway, WEBR, and ve editor. 



5TACKPOLE MOLDED 
TRANSFORMER CORES 

Horizontal deflection and flyback transformer 
cores molded from iron powders for rv applica 
tions have been announced by the Electronic 
Components Division. Stackpole Carbon Com¬ 
pany, St. Marys, Pa. 

Two standard types are available; Type 10034, 
a large rectangular unit with sliding hub, de¬ 
signed for universal use with any tv tube where 
magnetic deflection is used. Type 10748, smaller 
spoof type, recommended where space is at a 
premium and where tubes are no larger than 
10". 


ELECTRO-VOfCE SPEECH CLIPPER 

A speech clipper, model 1000, which is said to 
effectively increase the ratio of consonant-to- 
vowel intensity by clipping the peaks of the 
vowels while limiting the peaks of the con¬ 
sonants to that of the pre-set modulation per¬ 
centage has been announced by Electro-Voice, 
Inc., Buchanan, Mieli. 

Clipper operates directly from any high im¬ 
pedance microphone into the microphone input 
of a conventional speech amplifier. The gain 
of the speech-clipping pre-amplifier is pur¬ 
posely held to unity at an average clipping 
value so no overload will occur in the main 
amplifier input stages. Filament and plate 
power is obtained from the main amplifier. 
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Tv Transmitter Design 




This ‘‘500'’ watt. RF power amplifier unit 
may be used at the bar.is of a bigli power ama¬ 
teur band transmitter or a« a meant in- 

c rear in g the [lower output of an existing 
l rarvtimi 1 ter. Aa shipped from the factory, the 
No. 90581 RF power amplifier it wired for use 
with the popular RCA or G.E. “812'* type 
lubes, but adequate instructions are furnished 
for re-adjusiing for operalion with such other 
popular amateur sLyle transmitting tubes as 
Taylor T/.4Q, Eimac 35T, etc. The amplifier is 
of unusually sturdy mechanical construction, 
on a 10 4" relay rack panel. The panel con¬ 
tains the grid and plate tank tuning capaci tor 
dials, as well as ihe grid and plate current 
mi I! iammeterj. Plug-in inductors areavailable 
for operation on 10, 20, 40 or 60 meter amateur 
bands, from slock, as well as special coil* to 
order for commercial frequencies. The stand¬ 
ard Millen No. 90800 exciter unit is an ideal 
driver for the new No. 90881 RF power 
amplifier. 


The No. 90881 

RF POWER AMPLIFIER 


JAMES MILLEN 
MFG. CO., INC* 

MAIN OFFICE AND FACTORY 

MALDEN 

MASSACHUSETTS 
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PLUGS & SOCKETS 



P- 306-CCT — Plug. $-306-AB — Socket 

Cable Clamp in cap. with Angle Brackets, 


dm be a--ured that the tran-mitter i- 
operating under typical operating our 
dition-, it i.- tied cable to supply -vne 
phi- -vnthetie vddo<t signal. The lal 
ler component may Inc injected horn a 
"i.iimbit hd generator in place of the 
camera dgnaj. It ha- been found 
more de-irahle to u-e ;i mixing -y-tein 
which will take sync, blanking, and 
-iiir wave- dgnal- and mix iheni in a 
manner -nch that compo-ite video i- 
avaikihle, pin- a variable pedc-tal ; 
level, irom which the sine -ignal limy 
obtain a rein axi.- podium. Such an 
j in-tnunerit i- -how n in block diagram 
in Figure 1. 'The iirrdulaling -ignal i- 
-et up fern 3(>A -yuc 7f) r ( x ideo ami a 
reiemnee value <d 10t) kc applied. A- 
-nming that the rd ‘-cope i- u-ctT a- a 
mea-urement device^ the percentage oi 
video -ignal (-im wave modulation) 
i- determined—toward black a- llm 
upp-cr limit and toward white a- the 
lower limit. The difference between 
l.hc-e value- R the reference value at 
10ff kc. and may he eoii-idered a- 
HifJW , The synlltctii- wu/ro -ignal 
I-Tiic wave frequency ) i- changed m 
ili-na te -trp- and the -ame proce-- m 
I nieaWna-meni employed—the ratio < a 
I 11 it- individual Ircquency re-pmwe to 
I the lUO kc reference r- tile voltage 
rat in nf -ignal ani]>litude respons#. 
1 he.-e voltage rat in- may he converted 
to dh fojyeum enience. Kxtreme care 
mu-1 he exerci.-ed to keep the input 
-ignal at eon-tam amplitude over the 
! entire frequency -pectra by mean- oj 
con-tant '-cope monitoring—a 'scope 
that out to 5 me i- essential. Idle over 
all frequeiiev re^pon.-e of the system 
i- primarily affeotffl by the passband 
of the ela-- H linear and modulated 
amplifier -tagfsi and the video ampin 
tier and modulator stage-. Figure 3 
show- the m mi muni standard require¬ 
ments for the FCC and proposed RMA 
standards with rc-pcet to total ampin 
j ttifle respon-e of a televi-ion transmit¬ 
ter. The r-f pa--hand ebaracteri-t jc 
required for the minimum video ire- 
i -TUiMenl rIs 


Series 300 Small Plugs & Sockets 
for 1001 Uses 

Made in 2 to 33 contacts for 45 volts, 
5 amps, for cap or panel mounting. 
Higher ratings where circuits permit, Al! 
plugs and sockets polarized. Knife switch 
socket confocts phosphor bronze, cadmium 
plated. Engage both sides of flat plug— 
double contact area, Bor type plug con¬ 
tacts hard brass cadmium plated. Body 
molded bakelfte. 

Get full details in Catalog 16. Complete 
Jones line of Electrical Connecting De¬ 
vices, Plugs, Sockets, Terminal Strips, 
Write today. 


HOWARD B. JONES DIVISION 

M Cinch Mfg. Corp, 

%460 W. GEORGE j>T. CHICAGO 18, IU. 


qiiviiey rv-pon-v nf tht transmitter i- 
-hou n in J’Tgure d. 

Transient Response 

The i' 1 r vguing inva-urvnignt- pr*-o 
side* an overall performance indication 
m|’ tiie television irari-mitter : however, 
item- Midi a- overshoot, pul-e me 
tune. leading white did on mm trailing 
gho-ts (ringing) and time delay char¬ 
acteristic:- have not been conddered. 
Tho-e rnav he classified undt«r the terra 
mm.vmu/.v Standard" have not yet 
been established fur thc-e facto it, but 
techniques for tludr mea-m-ement are 
living developed, 

A transient rospon-e mea-urement 
u-eful for evaluating performance in. 
the h-f range can be obtained by using, 
for a video input signal, a symmetrical 
-quare wave repeating at a frequency 
of about 100 kc. The square wave 
must be substantially undistorted in 
the ^eimc that rise time be in the order 
of .03 microsecond. An ideal tde- 
vision receiver is required, having an 
r-f and i-f passband characteristic 
win- -e deviations from the ideal arc 
within a tolerance to be specified. In 
addition, a 'scope having a rise time 
comparable with the applied ,-quare 
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wave with Z axis or equivalent mark¬ 
ers is required. Degradation of the 
square wave showing effects of over¬ 
shoot, ringing, etc., as measured by 
means of this equipment will give an 
indication of the transient response. 
Standards for the measuring equip¬ 
ment and transmitter performance are 
oeing investigated with promise for 
early specification. 

Credits 

The author is grateful to Leonard 
Mautner and P. Brown for their as¬ 
sistance and criticisms in the prepara¬ 
tion of this manuscript. 

• 

Broadcast Studios 

(Continued from page 25) 
can consider the smafl broadcasting 
station shown in Figure 2. The outer 
edge of the building has two walls 
which were not at 90° with respect 
to each other. Also, every attempt 
was made to break up parallelism be¬ 
tween the walls of the studios except 
where existing columns did not per¬ 
mit it. Because we were unable to 
eliminate all parallel walls, we had to 
place on the flat surfaces either 
patches of absorbing material or 
bumps . These bumps or patches dif¬ 
fuse sound reflections and the possi¬ 
bility of flutter is eliminated. 

In probing the low-frequency ab¬ 
sorption problem Professor Paul 
Boner, of the University of Texas, 
employed structures made of parallel 
sheets of plywood. These structures 
were formed by taking two Y% f 
sheets and spot-glueing them at a 
number of positions. They were gen¬ 
erally mounted with an airspace be¬ 
hind them and braced so that each 
panel resonates at a different fre¬ 
quency. Generally, the sizes of the 
airspace behind the panels varied so 
that a wide variety of resonant pos¬ 
sibilities result. There is no need for 
the cylindrical shape which he de¬ 
scribes except to produce diffusion 
where needed. This diffusion may be 
accomplished by the use of splays 
with flat surfaces. 

An alternate arrangement might be 
to use two sheets of thin metal and 
chemically treat the surfaces in con¬ 
tact, so that frictional losses would 
take place. Or else to spray on one 
of them a rubber-like coating and to 
place it in contact with the second 
panel. To the best of my knowledge, 
this sort of structure has not been 
tested, and it offers itself as an in¬ 
teresting development problem. 

Final judgment as to what treat¬ 
ment is best must await psychological 
studies. Unfortunately, to date, no 
adequate psychological experiments 
are underway. 
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T HE problem of meeting new power 
and frequency requirements In com¬ 
munications systems, with minimum ob¬ 
solescence, is solved by the Telepak 
line of transmitting equipment, the 
latest achievement in this field by Radio 
Receptor* 


Telepak consists of a basic frame supporting a series of separ¬ 
ately and easily removable units or cells of standard construction, 
varying in height according to power requirements. These unit 
assemblies are housed in standard cabinets, as illustrated. 


Any cell may be easily removed to permit servicing or replace¬ 
ment by a new unit of different function or frequency. This adapt¬ 
ability offers another advantage as It permits the combination of 
units of all ratings in a single installation. Units are available in 
power output ratings varying from 500 watts to 3 kilowatts. 

Remote control elements are also on the unit cell basis, and are 
capable of expansion along with other elements in the system. 

It will pay you to look into the many exclusive features of 
Telepak, Radio Receptor's new transmitting system that enables 
you to keep in step with Progress. 


Write tor the new Telepak Handbook containing information 
of value to every engineer . 4ddre$$ Department C-9. 


Communications Division 

RADIO RECEPTOR COMPANY, IXC. 

Since 1 922 in Radio and Electronics 
251 WEST 19th STREET • NEW YORK 11, N. Y* 
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F-M Signal Generator 

(Continued from page 13) 


Carrier Communications 

{Coniinucd from page 27) 

repeat the ring the calling party must 
hang up the telephone instrument and 
remove it again, or close the hook 
switch manually and then release it. 
Since it is the closure of the d-c cir¬ 
cuit through the telephone transmitter 
that initiates the application of calling 
voltage to the carrier set, automatic 
bell-calling systems require d-c tele* 
phone extensions. Because this sys¬ 
tem provides no means of indicating 
which telephone on an extension 
should be answered, it is in general 
used only on point-to-point carrier 
systems where only one extension is 
used at each end of the channel. A 
carrier channel linking two PBX 
boards provides an ideal application 
for the automatic bell-calling system. 

DiaNSe/ecfive Calling 

In the dial-selective calling system 
the desired number is dialed in exactly 
the same way as is done on ordinary 
dial-telephone system. Each carrier 
set includes its own line-selector unit, 
which receives incoming dial pulses 
and applies ringing voltage to the de¬ 
sired extension. Each of these selec¬ 
tor units is in itself a complete private 
automatic telephone exchange. The 
automatic simplex carrier system with 
selective calling provides nearly every 
operating feature found on modern 
dial-telephone systems, such as a busy- 
signal, and a revertive or ring back 
signal, local intercommunication, exec¬ 
utive right of way or preferential ser¬ 
vice, and a disconnect signal. 

As many as ten separate extensions 
at as many as ten different terminals 
can be selected by the selector unit. 
The unit provides for selection of one 
line by another at the same station, 
independently of the carrier channel. 

Although a party attempting to orig¬ 
inate a call normally receives a busy 
signal if the channel is in use, the dial 
selective calling unit provides for 
making any one or more extensions 
preferred for dispatchers and others 
who must be able to interrupt routine 
conversations and take over the chan¬ 
nel in emergencies. 

Powder Supply for Carrier 
Communication Assemblies 

It has been almost universal prac¬ 
tice in the past to use 120- or 240-volt 
a-c supply for carrier communication 
sets. At locations remote from firm 
generating sources, it has been com¬ 
mon practice to use motor generator 
sets or converters, automatically started 
upon loss of normal a-c supply, to pro- 


pendent of frequency. The monitoring 
voltage can, therefore, be read on a 
diode voltmeter as a measure of the 
attenuator input. 

Modulation System 

Some of the details of the modula¬ 
tion system used in this generator are 
shown in Figure 2. One-half of a 
6SL7GT twin tviode is used as a 
cathode-coupled amplifier to drive the 
reactance-tube grid. A full-wave rec¬ 
tifier of germanium crystals is used to 
measure the audio voltage, and the 
distortion introduced by the rectifier 
load is made negligible by the low 
impedance of the cathode circuit. 

The other half of the 6SL7GT is 
used as a phase-shift oscillator to gen¬ 
erate an internal 400-cycle modulating 
frequency. A four-section series-re¬ 
sistance shunt-capacitance phase-shift 
circuit determines the frequency. A 
thyrite varistor across the shunt capac¬ 
itor of the third section limits the am¬ 
plitude. No adjustments are neces¬ 
sary to maintain the frequency within 
±2% and the overall distortion below 

1 fV 

I /o. 

The main problem to be surmounted 
in this section was the heavy capaci¬ 
tive loading in the reactance-tube grid 
circuit. A fairly large bypass capaci¬ 
tance was necessary to prevent exces¬ 
sive capacitive reactance in the resis¬ 
tive element of the phase-shifting net¬ 
work. This capacitance was further 
increased by the bypass necessary to 
minimize leakage at the point where 
the modulation lead entered the oscil¬ 
lator -reaetauce-tube casting. Although 
only a few volts are necessary to ob¬ 
tain a deviation of 200 kc, clipping of 
the output of the cathode-follower 
stage occurred at the higher audio 
frequencies, until the impedance level 
was raised bv interposing a choke be¬ 
tween the two bypass capacitors to 
form a constant-/^ low-pass filter hav¬ 
ing a 15-kc cut-off. 

Power Supp/y 

An unconventional circuit suggested 
originally by Gilbert Smiley and de¬ 
veloped by Dr. W. Norris Tuttle is 


vide power for the carrier set during 
emergencies. This practice is still fol¬ 
lowed on long-haul channels using 
relatively high-powered communica¬ 
tion sets, but the development of car¬ 
rier communication assemblies capable 
of operating directly from 125-volt or 


used in the power supply. This circuit 
uses a thyratron both as the rectifier 
and as a series tube in a voltage- 
regulator circuit. 

With the usual electronic voltage- 
regulator circuit the power input from 
the line varies linearly with the line 
voltage over the working range, and 
the increase in power, .as the line volt¬ 
age increases, is dissipated in a series 
tube. At normal line voltage there is 
therefore some power loss in the series 
tube, even in the ideal case. In a 
practical circuit there is often sub¬ 
stantial loss because of the heater 
power for the large series tube. 

If a thyratron rectifier is used, how¬ 
ever, the power input can be made con¬ 
stant over a range of line voltages, 
since the firing angle can be adjusted 
to pass only enough current to main¬ 
tain the load power constant. This 
can be accomplished automatically by 
using a. shunt tube to control the grid 
voltage in the same way as in the con¬ 
ventional circuit, the power loss of the 
series tube then being completely elim¬ 
inated. 

To control the thyratron firing- 
angle, a component of line voltage is 
shifted 90° in phase and applied in 
series with the variable, d-c bias. 
When the phase is properly chosen the 
grid voltage rises to its most positive 
value at the time when the plate volt¬ 
age is passing through zero from posi¬ 
tive to negative. For high negative 
d-c biases the thyratron does not fire 
at all. As the d-c bias is progressively 
decreased, however, the thyratron first 
starts to fire at the end of the positive 
half-cycle of plate voltage, and then 
fires earlier and earlier until ultimately 
it fires at the beginning of the posi¬ 
tive half-cycle. A smooth control of 
firing angle is thereby achieved with 
the variable d-c voltage obtained from 
the shunt tube, and the performance is 
comparable to that of a conventional 
regulator. 

Credits 

Henry C. Littlejohn was responsible 
for the mechanical design of this in¬ 
strument and Albert M. Eames made 
the instrument work. 


250-volt station batteries has made it 
possible in many cases to provide un¬ 
interrupted carrier communication 
much more economically and without 
the maintenance problems associated 
with rotating equipment and acconi- 
nanying control devices. 
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STANDARDIZED fl-ISP 
METAL EQUIPMENT 

ADAPTABLE FOB EVERY REQUIREMENT 

Par-Metal Equipment offers many features, Including func¬ 
tional streamlined design, rugged construction, beaubfu/ 
finish , . plus ADAPTABILITY . Eliminate need for special 
made-to-order units on many jobs. 



Engineers and manufacturers will 
effect economies with Par-Metal 
Products, which are available for 
every type of job from a small 
receiver to a deluxe broadcast 
transmitter. 

Professional techniques and years 
of specialization are reflected in 
the high qualify of Par-Metal. . < 

CABINETS • CHASSIS 
PANELS-RACKS 

Witte fin 




Manufacturers of Precision Electrical Resistance Instruments 

337 CENTRAL AVE. . JERSEY CITY 7 t N, J. 


%%. ■ 


The units illustrated represent a complete 
redesign of our older precision attenuators for 
laboratory standards* Flat for all frequencies in the audio 
range. Reasonably flat to 200 k.c. up to 70 db. 

Bulletin sent on request. 
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im/ilMphe- -mall vibration- In mean- 
»‘H a nun-a and light beam. that 
when the period oi vibration r- ia-1 
enough, the auimfnt or ninvemoit 
*ho\\ -% up aj* a -olid band oi light mi a 
calibrated gin-.- wale 

Dwiamoior- often mu-t operate at 
high altiluTke ['he altitude problem 
m a dynainoior cun-n-t ot hru-h mid 
commutator wear, which abu cause- 
npfde and a hrge ana unit of bash or 
Ikidygn 'mud none. Dynainota c- will 
nornia 11 y operate* up to about JO.dHii 
feet be I ore l be el loot of the lower 
(Ini-iry air i- felt. At bibber altitude-, 
ihe hru-li life become- niueh dinner. 
\n attempt ha- been made to over¬ 
come ilm lanlt by u-ttig altitude 
treated bru-he-, I he-c h.ru-he- w [11 
do the job in -nine im-ianee-, but the 
hru-h Vile i- -till very much lev- than 
that at -ea level. The ouh -me wav 
lo te-t altitude repinreiSfliu- i> to flight 
test die eptiipmeru The results ob¬ 
tained ui altitude chamber* still do nor 
eompleich duplicate the remit- oh- 
rained by actual flight te-l-. 

Multiple Input/Output Designs 

\)1 of the preceding di-cu —am 1 1 a^ 
been concerned with - ingle input, 
-nigh output units. Dy nn motor- leave 
been built with as many as five indi¬ 
vidual winding-, d'he-c winding- ha\c 
been divided into unit- with -ingle in¬ 
put and loaf outputs or wnh double 
input- and triple outputs. Aim varia¬ 
tion m po--ible. because any winding 
ma\ be u-cd either a- an input <a: out- 
pul b> u-ing tire profiftr turn- and wire 
-i/i and making the correct connec¬ 
tion-. 

A ven de-irablc qualin m a dyua- 
mol of would be to have a constant 
output voltage regardle-- of changing 
mfail voltage or load A -alislactory 
was ol doing thi- without the use or 
external regulator- ha- not [icon de¬ 
vised, but engineer- are working on 
tin- problem, and -ome prehminar> 
patent- have been filed [.hi n- are 
being built, that have regulated out¬ 
fall-. by u-mg a carbon pile regulator 
ami tlie\ have proven very -ati,-fac¬ 
tory. 

A great deal of engineering effort 
i- Vicing applied toward the goal ol 
-mailer unit- arid higher outputs along 
with the re-earch toward regulating 
inhcrciHh. It -lioubl not be too far 
in the future before major develop¬ 
ment- are available to dynamotor u-er>. 
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/ I ANTENNA 

equtfa*Ke*t£ 


Designed especially for your sta¬ 
tion, incorporating the recom¬ 
mendations of your consulting 
engineers, JOHNSON phasing 
equipment offers: 

1. Optimum circuit design. 

2. Heavier components, wider 
range of tuning adjustments. 

3. Individually designed and built 
by E. F. JOHNSON for YOUR 
existing installation. 

4. Automatic switching from di¬ 
rectional to non-directiona] 
operation. 


E. F. I0HN50N CO. 


WASECA, MINNESOTA 


OVER 10,000* 

Broadcast 
Communications 
Radio-Television 
Engineers & Executives 
Subscribe to 

COMMUNICATIONS 

9 

Advertising pays dividends. 1 

* ABC net paid. 


Screen-Supply Impedance 

(Continued from page 11) 


only one stable value of plate current: 
Figure 9. At rest, the control grid 
will have a slight positive bias, be¬ 
cause R is returned to B + . Charac¬ 
teristics of the circuit are such that 
the plate current will be zero when the 
control grid is about J^-volt positive 
with respect to the cathode, and will 
also be zero when the grid is 8-volts 
negative with respect to the cathode. 
Between these two values of control 
grid voltage plate current will flow. 
This can be predicted from Figure 4 
which, however, is not drawn for the 
same operating conditions. 

Positive Pulse Application 

If a positive pulse is applied to the 
suppressor grid, the plate current will 
increase, and the control grid will be 
driven negative by the coupling 
through capacitor, C. The grid volt¬ 
age will continue to increase negatively 
until it is 8 volts below the cathode at 
which plate Current is very nearly cut 
off. During this period the screen grid 
current has rapidly decreased and the 
screen grid voltage increased. These 
effects are indicated at A on the wave¬ 
forms in Figure 9, and can also be seen 
on the oscillograms, Figure 11 A. Ca¬ 
pacitor C will now start to discharge, 
increasing the control-grid voltage and 
the plate current. This will continue 
over region B of Figure 9 until the 
control grid voltage has reached -4. 
At this point the plate current passes 
through its maximum value. As the 
control grid becomes still less negative 
the plate current starts to decrease 
driving the control grid rapidly posi¬ 
tive, the circuit returning to its initial 
! condition. The recovery time is a 
: function of the product RC and is di¬ 
rectly proportional to C, but is not 
’ directly proportional to R . 

Trigger Circuit Uses 

This circuit has the usual trigger 
circuit applications. For instance, por¬ 
tion B of the plate voltage may be 
: used for the horizontal deflection in a 
' driven sweep oscilloscope, while por¬ 
tion B of the screen grid voltage may 
be applied to the control grid of thf 
, cathode-ray tube to increase the in¬ 
tensity dring the sweep. 

Relaxation Oscr/fator 

If resistor R of Figure 9 is returned 
to the cathode instead of B-\- there are 

(Continued on page 38) 0 



These outstanding 
Loud Speakers are the 
result of more than a 
quarter century of 
development in the 
Sound reproduction 
field. They are de¬ 
signed to provide 
maximum dynamic 
range and frequency 
response. 

Compare 

JIM LANSING 
SIGNATURE SPEAKERS 

BEFORE YOU BUY! 

MODEL D 1002 

Two Way System 

The world's finest, 
modern styled two-way 
console Loud Speaker 
designed especially for 
F.M. monitoring and 
high quality home 
sound reproduction. 

Write for descriptive 
catalog containing 
complete specifica¬ 
tions, 

AVAILABLE 
THROUGH 
YOUR JOBBER 


JAMES B. LANSING 
SOUND INC. 

4221 SOUTH LINCOLN BLVD 
VENICE, CALIFORNIA 




MODEL 

D-130 
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FOR RADIO AND TELEVISION RECEIVERS 

Punched, threaded, notched and Grooved to meet individual 
specifications. Exceptional performance nt lower material costs 
\sk about other COSMAUTE Tapes for coil forms and de¬ 
flection soke shells, cores and rings 

f nidi 'An t ■ ' r ■'u;.<h > 


VcLEYILAMD CONTAINERS 

6201 BARBERTON AVE. CLEVELAND 2, OHIO 

* A A 

PRODUCTION PLANTS ilstf il PlrmMilb.Wuc,. Didembirre.H.T,. Chicajo.lll., Delrdii.Mich.. |jmeibur( ( H.J. 

PLASTICS DIVISION it Plymouth, WOc. * ABRASIVE DIVISION U Cleielinil, Ohio 
SALES arfJCES: Kdori ^£37.Gr*edCentralTtrn.Bldc.,New¥orl(lT.N.y.,al£4&4?MainSl..Harttorif,Coaa. 
CANADIAN PLANT: Thi Cleveland Coatitoff Cimdi, Lid.. Frttcott. OnLarla 





"Ken fair" Mrfces 
Model SfCH, Iht $12.00 
Model KKH, list $18.00 


Ideal for BROADCASTING 
• RECORDING 
. PUBLIC ADDRESS 


flBf.G—200 ohms 
RBHG“ Hi-imp, 
List $42.00 


"The ultimate in microphone quality/* says Evan 
Rushing, sound engineer of the Hotel New Yorker, 

* Shout right into the new Amperite 
Microphone—or stand 2 feet away — 
reproduction is always perfect. 

* The onfy type microphone that is not 
affected by any climatic conditions, 

* Guaranteed to withstand more "knock¬ 
ing around" than any other type mike. 

Special Write for Special Introductory Offer, 
Offer: r and 4-page illustrated folder. 


'^MPERITE (ompany ,„ r 


561 BROADWAY 


NEW YORK 12, N. Y. 


In Canada: Alias Radio Corp,, Ltd.. 560 King St. W., Toronto 



Figure ) 2 

f r-leniimal negative* res i -a nee osi 1 1) larn r. 


iic -table e<jiiilibriuiii mnditi»*Hs, arid 
tin circuit iunciion- a ivia\;ition 
u-eillator It* character!-tic- mav he 
"tviilird with tin ai't n i I [pure 10. 

I hiring time. T«. the plate current iv. 
nil m|'e because til c control grid is 
[wwinve with respect to tluj cathode; 
-ei l : ipine 4 In thi- interval eapacw 
fni ( charge- through the cant ml grid 
h» cathode re-stance of the lube and 
the plate load re-i-tanee. \> ibe plate 
voltage approacbe- B -+ the charging 
current decrease- and the control grid 
bivouac- le>- positive with re-pect to 
die Cathode \t thi- instant the plate 
current i* once more cut oft, or very 
nearh -o there i- milv a -light de¬ 
crease m plate voltage during this 
process Capacitor { dim -tarts to 
di-chargethe couuol grid becomes 
le-> negative with re-peel to the ca¬ 
thode and the plate current men uses. 
Thi* take- place a- ( <h-charge?, and 
die plate voltage deer case v all of which 
occur- during 1 Kweiitualh, a- the 
eoutrof grid voltage approaches the 
cathode potential the plate current 
-lari- to decrease; see Figure 4. Be¬ 
cause 11 1 die coupling through capaci¬ 
tor ( the contm! grid voltage rapidly 
iiicrea-e- to a positive value and the 


Figure IS 

Tlirvt ■ Urmifuil nef(nt i v(»-roia,i.iiPf n-ci II a tor. 



38 • COMMUNICATIONS FOR AUGUST 1948 



















































(pREMtf)_ 

Lo-Hi Television Antenna 



COVERS ALL CHANNELS 


• SIMPLER 

• EASIER TO ERECT 

• LOWER COST 

A radically new Television Antenna provid¬ 
ing two separate arrays, each consisting of 
dipole and reflector, to insure maximum pick¬ 
up for all 13 channels. Both arrays are fully 
adjustable in both horizontal and vertical 
planes. Simple design, quickly and easily 
assembled. A low-cost, satisfactory Antenna 
that gets results. 

Get complete details from your 
radio jobber or write direct. 


PREMAX PRODUCTS 

DIVISION CHISHOLM-RYDER CO., INC. 


4809 Highland Ave., Niagara Falls, N. Y. 


plate current is cut off. The oscillo¬ 
grams, Figure Ilf?, show that the 
plate voltage is of good saw-tooth 
form, making the circuit suitable for 
use as a sweep oscillator. The screen 
grid voltage of the oscillator may be 
applied to the control grid of the cath¬ 
ode-ray tube as a return trace eliin- 
i rator . The vertical discontinuities in 
die plate voltage have been exagger¬ 
ated in Figure 10 ; they are very sig¬ 


nificant as far as the method of opera¬ 
tion is concerned, but are almost in¬ 
visible on an oscillogram. The cir¬ 
cuit will produce a good saw-tooth on 
frequencies as high as 50 kc. Syn¬ 
chronizing voltage may be applied to 
the suppressor grid. 

Negative Resistance Osci/iators 

II resistance R of Figure 9 is re¬ 
placed with a tuned circuit a negative- 
resistance oscillator, Figure 12. will be 
obtained. The value of negative re¬ 
sistance appearing between control 
grid and cathode can be predicted from 
the negative slopes of Figures 3 or 4, 
assuming that all of the a-c plate volt¬ 
age is applied to the control grid, 
which will be the case if the reactance 
of C is very low at the operating fre¬ 
quency. Negative resistances as low 
a 5 200 ohms have been measured. If 
the Q of the tuned circuit LC is suf¬ 
ficiently high, the operating frequency 
will be determined by these constants. 
Oscillation will also occur if the tuned 
circuit is inserted in the plate circuit, 
or in the screen-grid circuit. Oscilla¬ 
tions have been obtained on frequen¬ 
cies as high as 2.5 me; the shunt 
capacitances in the untuned portions 
of the circuit are the limiting factor in 
this case. 

The frequency of oscillation may be 
increased by connecting the tuned cir¬ 
cuit as shown in Fig. 13, which gives a 
three-terminal oscillator. All circuit 
reactances which tend to limit the 
maximum frequency of oscillation are 
then tuned out, and the circuit will 
function at frequencies up to 50 me or 
higher. 

1 Term an, Hewlett, "Palmer and Yan, Calcula¬ 
tion and Design of Resistance Coupled Ampli¬ 
fiers Using Pentode Tubes, Transactions of 
ATEE, Volume 5-9, p. 89; 1940. 

2 Brainerd, Korbler, Reich and Woodruff, Ultra 
High Frequency Techniques, p. ] 69, Van Nos- 
trand; 1942. 


Figure 11 

Iscillograms illustrating characteristics ol trigger and relaxation oscillator circuits. In B it will be 
noted that the plate voltage has a satisfactory saw-tooth form necessary for sweep oscillator systems. 




NEW[ AND 

| IMPROVED 
I TYPE "P” PLUG 


On December 1st, 1947, Cannon Elec¬ 
tric announced the completion of a 
new Type U P” to replace the P-CG-11 
and P-CG-12 straight cord plugs. At 
the same time, list prices on all “P” 
fittings were revised, mostly up, a 
few down. 



both the old -11, -12 and former -11S, 
and -12S. Features of the new fittings 
are shown by arrows on the view 
above. The shell is lightweight steel 
with an integral clamp of zinc. The 
zinc clamp is superior to the remov¬ 
able clamp and prevents twisting of 
leads. The rubber bushing adds in¬ 
sulating factors within the solderpot 
cavity and acts as a cable relief on 
the P2, and P3. The latch is stronger 
and better than on the old design. 


For complete Information, 
write for Special Bulletin No. 

PCG-1, and any other catalog 
material which you may re¬ 
quire. Please use your com¬ 
pany stationery when writing, i 
Address Dent. H-121. ' SINCE 1915 



3209 HUMBOLDT ST., LOS ANGELES 31, CALIF. 

IN CANADA & BRITISH EMPIRE; 

CANNON ELECTRIC CO., LTD., TORONTO 13, ONT. 

WORLD EXPORT (Excepting British Empire): 
FRAZAR & HANSEN, 301 CLAY ST., SAN FRANCISCO 
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Thi 750 ft, high tower of j 
WTAO-FM, Quincy, IIlino!* 1 
— one of Amcrico’f finest 
FM Station* — showing 6'/p, 
copper coaxial tronjminion 
line monufactured and 
rnitalled by Andrew. 


WTAD-FM did. That's why they selected Andrew 6V&” 
coaxial transmission line. In spite of the 800 ft. long 
run, including a 750 ft. run up the tower, the overall 
efficiency is 90%! 

Not only is this 6 l /» ,r line the most efficient standard 
RMA line used in broadcasting, but it offers the addi¬ 
tional advantage of very high power handling capac¬ 
ity. It will handle up to 166,000 watts at 100 MC with 
unity standing wave ratio, allowing a wide margin for 
future power expansion. 

Fabricated by Andrew- in twenty foot lengths with 
connector flanges brazed to the ends, sections can be 
easily bolted together with only a couple of small 
wrenches. Flanges are fitted with gaskets so that a 
completely solderlcss, gas-tight installation results. 

Still another advantage to buying Andrew equip¬ 
ment is that Andrew- engineers are available to prop¬ 
erly install it. NO OTHER TRANSMISSION LINE 
MANUFACTURER OFFERS YOU THIS COM¬ 
PLETE INSTALLATION SERVICE! 

Here's what Mr. Leo \X\ Born, Technical Director 
of WTAD-FM, writes about Andrew installation 
service:— 

"You will be interested to know that the installa¬ 
tion of the Andrew coaxial line made by your 
organization has been giving ns trouble-free per- 
for/nance of high efficiency in the daily operation 
of WTAD-FM 

Knowing the great difficulties involved in the 
installation of such a large line on a 750 foot 
tower over a period of such inclement weather 
conditions, l feel that the excellent operation of 
the line is indeed a tribute to the men of your 
company who were on the job , Such performance 
\ is not accidental and we congratulate you on a 
\ tough job well done% 

\ This again emphasizes Andrew's unique qualifica- 
\ tions :— Unsurpassed equipment and complete en¬ 
gineering service. 

WANT THE MOST EFFICIENT ANTENNA EQUIPMENT FOR 
YOUR STATION? WANT EXPERIENCED ENGINEERS TO 
INSTALL IT? WRITE ANDREW TODAY! 


TRANSMISSION LINES 

antenna EQUIPMENT 

CORPORATION 

363 EAST 75TH STREET, CHICAGO 19 - EASTERN OFFICE; 421 SEVENTH AVENUE, NEW YORK CITY 
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for AM BROADCAST MEASUREMENTS 





General Radio Company has supplied pre¬ 
cise measuring equipment for broadcast 
stations for over twenty years. G-R instru¬ 
ments are designed for accuracy, .ease of 
operation and long, trouble-free life. G-R 
broadcast instruments are quality instru¬ 
ments designed specifically for broadcast 
station use. 

These two meters are standard equip¬ 
ment in most a-m broadcast stations; they 
are essential “musts” where transmitters 
and associated station equipments are to be 
operated continuously at peak efficiency. 

The Modulation Monitor indicates con¬ 
tinuously the percentage amplitude modu¬ 
lation of broadcast and other radiotele¬ 
phone transmitters. The Distortion & 
Noise Merer measures the a-f distortion in 
transmitters or audio equipment such as 
line and speech amplifiers. It finds many 
uses in communications laboratories and in 
production testing of radio receivers. 


FEATURES 

The Type 1931-A Modulation Monitor 
allows the following measurements to be 
made continuously: Percentage Modula¬ 
tion on either positive or negative peaks; 
Program-level monitoring; Measurement 
of shift of carrier when modulation is 
applied; Transmitter audio-frequency 
response. 

Requires r-f input of only 0.5 watt; car¬ 
rier frequency range 0,5 to 60 Me; terminals 
for remote indicator; distortion less than 
0.1%; 600-ohm audio output circuit for 
audible monitoring; modulation percentage 
range 0 to 110%; flashing over-modulation 
lamp operates over 0 to 100% on negative 
peaks; overall accuracy at 400 cycles is 2% 
of full scale at 0% and 100% and 4% ar any 
other modulation percentage; a-f frequency 
response of meter indication is constant 
within 1.0 db between 30 and 15,000 cycles 
when used with the Type 1932-A Distortion 
& Noise Meter. 


FEATURES 

The Type 1932-A Distortion & Noise 
Meter is continuously adjustable over the 
audio-frequency range and can be set to any 
frequency quickly, since it has only one 
main tuning control plus a small trimmer. 
With it measurements can be made on a-f 
distortion in radio transmitters, line ampli¬ 
fiers, speech amplifiers, speech input equip¬ 
ment to lines; noise and hum levels of a-f 
amplifiers, wire lines to the transmitter, 
remote pick-up lines and other station 
equipment are made with ease. 

Full-scale deflections on the large meter 
read distortions of 0.3%, 1%, 3%, 10% or 
30%; range for carrier noise measurements 
extends to 80 db below 100% modulation, 
or 80 db below an a-f signal of zero dbm 
level. The a-f range is 50 to 15,000 cycles, 
fundamentals, for distortion measurements 
and 30 to 45,000 cycles for noise and hum. 
Type 1932*A Distortion & Noise Meter** 

$575.00 



Type 1937-A Modulation Monitor $395.00 


GENERAL RADIO COMPANY 


Cambridge 39, 
Massachusetts 


90 West St*, New York 0 


920 S. Michigan Ave.. Chicago S 


950 N. Highland Ave., Los Angles 10 








RCA 

Remote Amplifier 
Type BN2A 


IOOOO 20000 


FREQUENCY IN CYCLES PER SECOND 


FREQUENCY RESPONSE OF A TYPICAL BN-2A REMOTE AMPLIFIER 




f -30 to 15/000 cps! 


H I'RK IS ONF of the finest high-quality 
amplifiers yet designed lor remote 
services. Distortion is less than 1 per cent 
over the complete frequency range of the 
instrument. High-level mixing reduces gen¬ 
eral noise level by at least 1 5 to 20 db, 
Stabilized feedback holds program quality 
steady over a wide range of operating con¬ 
ditions. latch of the three amplifier channels provides an 
overall! gain of 92.3 db —enough to help high-quality 
microphones through nearly any situation. 

The BN2A is plenty flexible, too. You can feed the pro¬ 
gram to the output channel and the public address system 
iiniititaueomn!r. You can isolate the remote amplifier and 
feed the cue circuit into the PA direct, You can monitor 
both circuits. Y'ou can switch in as many as lour micro¬ 
phones—through the four microphone inputs provided 


(inputs 3 and 4 are switehable to mixer 3). And you can 
run the BN2A from a battery simply by removing the 
power line connector —and plugging in the battery cord. 

Weighing onh 29 pounds, and completelv seli-contained 
I or a-c operation, this sturdy remote am plifier carries as light!) 
as a hriid case. More about the BN 2 A from vour RCA Broad¬ 
cast Sales I: ng incur. Or drop us a card. Dept. 23 H> 



SPECIFICATIONS 

Mixinq Channels. 


Power Source 

Microphone Inpul 



105-125 v. a. c. for battery) 

CombinoHons. 


Size . . 

. U'/ya., 9 yV'D., JtS"H. 

Freq. Response 

15000 cycles 

Weight. . 

. . .29 lbs. (complete with a-c 

(±1.0 db).30- 

cable and spare lubes 

Noise Love! -70 db below +13 dbm 

Cobine}. 

. Deep umber-gray meialuslre 

Distortion.Less 

than ! % rmi 


wrlnlUe. Removable alumi¬ 

Roted Output Love! .... 

. . . +18 dbm 


num front cover. 



One Sou* ce 


lor Everything in ' -h k ^ 



BROADCAST EQUIPMENT 

RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, N.J. 


In Canada: RCA VICTOR Company Limited, Montreal 
















